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EXECUTIVE SUMMARY 

This Closeout Report summarizes accelerated action activities conducted at Individual 
Hazardous Substance Site (IHSS) Group 600-2, Potential Area of Concern (PAC) 400-802, 
which is located at the Rocky Flats Environmental Technology Site (RFETS). Activities were 
planned and executed in accordance with the Industrial Area (IA) Sampling and Analysis Plan, 
(SAP) (IASAP), IASAP Addendum #IA-02-06, and the Environmental Restoration (ER) Rocky 
Flats Cleanup Agreement (RFCA) Standard Operating Protocol (RSOP) for Routine Soil 
Remediation (ER RSOP). Notification of the planned characterization and removal activities 
was provided in ER RSOP Notification #02-07. 

Activities were conducted between July 17 and August 2 1 , 2002, and involved the removal of 
the slabs beneath Trailers T452G and T452F and associated asphalt-paved areas. New Process 
Waste Lines (NPWL), Original Process Waste Lines (OPWL), tanks, and sanitary lines were not 
associated with these trailers or slabs and none were removed. 

, 

The accelerated action also involved soil characterization. Accelerated action analytical results 
indicate that arsenic is above the RFCA Tier I1 action level (AL) in 24 surface soil locations and 
one subsurface soil location and benzo(a)pyrene is above the RFCA Tier I1 AL in one surface 
soil location. Preaccelerated action sample results identified benzo(a)pyrene above the RFCA 
Tier I1 AL in two surface soil locations. However, all analytical results are below the RFCA 
Wildlife Refuge Worker (WRW) and ecological receptor ALs. Results of the Data Quality 
Assessment (DQA) conducted confirmed that the data quality objectives (DQO) were attained 
relative to sampling power (number and types of samples), confidence in decisions (greater than 
90%), and the various verification and validation (V&V) criteria applied. 

Removal activities were consistent with and contributed to the ER RSOP overall long-term 
remedial action objectives (RAOs) for RFETS soil. Removal of the concrete slabs contributed to 
the protection of human health and the environment, because potential sources of contamination 
were removed. These actions also minimized the need for long-term maintenance and 
institutional or engineering controls because potential sources of contamination were removed or 
isolated. In addition, best management practices (BMPs) were used during the accelerated action 
to prevent the spread of contamination during the accelerated action (for example, erosion and 
dust controls). Air monitoring data during the accelerated action did not indicate any 
exceedances. 

The Subsurface Soil Risk Screen (SSRS) conducted as part of this accelerated action indicates no 
further action is required. There is groundwater contamination in the area, but there may be 
multiple sources of this contamination. The groundwater contamination is considered part of the 
Industrial Area (IA) Plume, which will be further evaluated in a future decision document. 

No IHSS Group-specific, near-term management techniques are required because of 
environmental conditions. Excavation at the site will continue to be controlled through the Site 
Soil Disturbance Permit process. Fencing and signs restricting access will be posted to minimize 
disturbance to newly revegetated areas. Site access and security controls and the Soil 
Disturbance Permit process will remain in place pending implementation of long-term controls. 

The presence of radionuclides, metals, volatile organic compounds (VOCs), semivolatile 
(SVOCs), and polychlorinated biphynels (PCBs) in soils will be analyzed in the Site-Wide 0 
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Comprehensive Risk Assessment, which is part of the Resource Conservation Recovery Act 
(RCRA) Facility Investigatioflemedial Investigation (RFI/RI) and Corrective Measures 
Study/Feasibility Study (CMS/FS) that will be conducted for the Site. The need for and extent of 
any, more general, long-term stewardship activities will also be analyzed in the W I N  and 
CMS/FS and will be proposed as part of the preferred alternative in the Proposed Plan for the 
Site. Institutional controls and other long-term stewardship requirements for WETS will 
ultimately be contained in the Corrective Action DecisiodRecord of Decision (CADROD), in 
any post-closure Colorado Hazardous Waste Act (CHWA) permit that may be required, and in 
any post-RFCA agreement. 

No specific long-term stewardship activities are recommended for IHSS Group 600-2 beyond the 
generally applicable Site requirements that may be imposed on this area in the future, which 
depend on the final remedy selected. Institutional controls that will be used as appropriate for 
this area include prohibitions on construction of buildings in the IA, restrictions on excavation or 
other soil disturbance, or prohibitions on groundwater pumping in the area of IHSS Group 600-2. 

j 

No specific engineering controls or environmental monitoring are anticipated as a result of the 
conditions remaining at IHSS Group 600-2. 

This Closeout Report and associated documentation will be retained as part of the WETS 
Administrative Record (AR). The specific long-term stewardship recommendations will also be 
summarized in the Rocky Flats Long-Term Stewardship Strategy. 

Approval of this Closeout Report constitutes regulatory agency concurrence that this IHSS 
Group is a No Further Accelerated Action (NFAA). This information and NFAA determination 
will be documented in the FY03 Historical Release Report (HRR). 

2 
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1.0 INTRODUCTION 

This Closeout Report summarizes the characterization and accelerated action activities 
conducted at Individual Hazardous Substance Site (IHSS) Group 600-2 at the Rocky Flats 
Environmental Technology Site (WETS or Site) in Golden, Colorado. IHSS Group 600-2 
consists of one Potential Area of Concern (PAC) identified as 400-802, which is the Storage 
Shed South of Building 334. The locations of IHSS Group 600-2 and PAC 400-802 are shown 
on Figure 1. 

Accelerated action activities were planned and executed in accordance with the Industrial Area 
(IA) Sampling and Analysis Plan (SAP) (IASAP) (DOE 2001), IASAP Addendum #IA-02-06 
(DOE 2002a), and the Environmental Restoration (ER) Rocky Flats Cleanup Agreement (RFCA) 
Standard Operating Protocol (RSOP) for Routine Soil Remediation (ER RSOP) (DOE 2002b). 
Notification of the planned activities was provided in ER RSOP Notification #02-07 (DOE 
2002c), which was approved by the Colorado Department of Public Health and Environment 
(CDPHE) on July 9,2002. 

This report contains the information necessary to demonstrate attainment of cleanup objectives 
and final closure of IHSS Group 600-2, including: 

Site characterization information 
- Description of historical information for the PAC, including preaccelerated action 

activities 
- Description of site characterization activities 

- Site characterization data, including data tables and maps; 

Site accelerated action information 
- Description of the accelerated action, including the rationale for the action and map of the 

target remediation area 
- Photographs documenting site characterization and accelerated action activities; 

Description of near-term stewardship actions and long-term stewardship recommendations; 

Description of wastes generated; 

Description of site condition upon completion of accelerated action activities, including a 
map of residual contamination above background mean plus two standard deviations, 
detection limits (DLs)/Reporting Limits (IUS), and Tier I1 ALs, if any; 

Comparision of results to Wildlife Refuge Worker (WRW) and Ecological Receptor ALs 
(Appendix A); 

Description of site reclamation activities; 
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Table of No Longer Representative (NLR) locations that have been remediated (if 0 applicable); and 

0 Data Quality Assessment (DQA), including comparison of confirmation data with project 
data quality objectives (DQOs). 

2.0 SITE CHARACTERIZATION 

Characterization information for IHSS Group 600-2, PAC 400-802 includes historical 
knowledge and analytical data. Historical information for the PAC is presented below and 
analytical data are presented in Section 3 .O. 

The storage area south of Building 334 was originally a metal or wooden structure built on a 
concrete slab. A July 1955 aerial photograph indicates that the building had been removed and 
the remaining concrete slab was left in place but nothing was being stored on the pad. The first 
documented usage of storage was reported in October 1955, when 125 barrels of depleted 
uranium chips immersed in oil were stored there. After the drums developed leaks and 
contaminated the slab, they were removed. The slab was subsequently cleaned in November 
1956. Although documentation indicates that contaminated drums stored on the concrete slab 
were removed, photographs indicate that storage of miscellaneous items continued at the site 
until 1969 (DOE 1992 - 2002). 

3.0 ANALYTICAL DATA 

As described in IASAP Addendum #IA-02-06 (DOE 2002a), potential contaminants of concern 
(PCOCs) at IHSS Group 600-2 were determined based on historical knowledge (DOE 1992- 
2002) and data collected during previous studies (DOE 2000a and DOE 2001). The 
preaccelerated action data greater than background or DL/RL are shown on Figure 2. 

The results of the preaccelerated action at IHSS Group 600-2 indicate that benzo(a)pyrene was 
detected at concentrations above the RFCA Tier I1 AL at two locations in surface soil. Metals 
and semivolatile organic compounds (SVOCs) were detected in surface soil at concentrations 
greater than background or DL and radionuclides were detected in subsurface soil at activities 
greater than background. All of these results are below the RFCA WRW ALs and Ecological 
Receptor ALs shown in Appendix A. 

The new characterization sampling locations planned in IASAP Addendum #IA-02-06 (DOE 
2002a) are shown on Figure.3. The actual characterization sampling locations are shown on 
Figure 4. Differences between the planned and actual sampling locations are summarized in 
Table 1. 

Table 2 details the characterization sampling specifications for IHSS Group 600-2. The 
characterization data are summarized by location in Tables 3 through 5, and by analyte in Tables 
6 and 7. As shown on Figures 5 and 6, background exceedances and/or detections greater than 
the DLs occur at 24 locations in the surface soil and 1 location in the subsurface soil within the 
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IHSS Group. Benzo(a)pyrene is above the RFCA Tier I1 AL in one surface soil location, but well 
below the RFCA Tier I AL. 

In addition, data from sampling locations identified in IASAP Addendum HA-02-05 (DOE 0 
2002d) for IHSS Group 400-7 were used to characterize the northern side of PAC 400-802. 
Specifically, data fi-om eight sample locations identified as BZ39-000, BZ39-001, BZ39-002, 
BZ39-003, BZ39-004, BZ39-005, CA39-000, and 452 North-Transformer were used. The 
differences between the planned and actual sampling locations are summarized in Table 1. 
Sampling locations with results above background or DL/RL are shown on Figures 7 and 8 and 
are summarized in Table 5. Two surface soil locations contained benzo(a)pyrene concentrations 
above the RFCA Tier I1 AL, but well below the RFCA Tier I AL. All of these analytical results 
are below the RFCA WRW ALs and Ecological Receptor ALs shown in Appendix A. 

The Area of Concern (AOC) is shown on Figure 9. Characterization sample sum of ratios 
(SORs) for radionuclides are listed in Tables 8 and 9 and shown on Figures 10 and 1 1. Tier I1 
SORs for radionuclides did not exceed the threshold value of 1. 

Residual contamination at this IHSS Group is listed in Table 11 and shown on Figures 12 and 13. 
The DQA is presented in Section 10.0 and Tables 12 through 19. The raw analytical data as of 
June 4,2003 is enclosed on a compact disc. 

0 



Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

Storage Shed 
South of Building 
334 
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BZ38-BO12 
BZ38-BO12 
BZ38-A013 
BZ38-A013 
BZ38-A013 
BZ38-BO13 

Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

Subsurface Soil 2082726.19 749124.07 2082726.04 749123.99 0.5 2.5 Radionuclides 
Subsurface Soil 2082726.19 749124.07 2082726.04 749123.99 0.5 2.5 vocs 

Surface Soil 2082719.09 749159.37 2082719.1 1 749159.23 0 0.5 Radionuclides No deviations from the planned sampling 
Surface Soil 2082719.09 749159.37 2082719.1 1 749159.23 0 0.5 Metals specification. 
Surface Soil 2082719.09 749159.37 2082719.1 1 749159.23 0 0.5 svocs 

Subsurface Soil 2082719.09 749159.37 2082719.1 1 749159.23 0.5 2.5 Radionuclides 

. .  . ,  
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Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 
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BZ39-BO14 Subsurface Soil 2082609.65 749229.16 2082609.65 749229. I6 0.5 2.5 Radionuclides 
BZ39-BO14 Subsurface Soil 2082609.65 749229.16 2082609.65 749229. I6 0.5 2.5 v o c s  
BZ39-BO14 Subsurface Soil 2082609.65 749229.16 2082609.65 749229. I6 0.5 2.5 PCBs 
BZ39-AO15 Surface Soil 2082602.55 749264.46 Samples Not Collected - Radionuclides 
BZ39-A015 Surface Soil 2082602.55 749264.46 Metals 

~ ~ - - 

Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

Sample data from the IHSS Group 400-7 
investigation used in place of this 
sampling location. 
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Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

sampling location. 
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Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 ’ 
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CA38-AO02 
CA38-A002 
CA38-A002 
CA38-BO02 
CA38-BO02 

Report for IHSS Group 600-2 0 -0 33 

Surface Soil 2082794.41 749101.07 2082794.48 749101.07 0 0.5 Radionuclides No deviations from the planned sampling 
Surface Soil 2082794.41 749101.07 2082794.48 749101.07 0 0.5 Metals specification. 
Surface Soil 2082794.41 749101.07 2082794.48 749101.07 0 0.5 s v o c s  

Subsurface Soil 2082794.41 749101.07 2082794.48 749101.07 0.5 2.5 Radionuclides 
Subsurface Soil 2082794.41 749101.07 2082794.48 749101.07 0.5 2.5 v o c s  

Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 
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Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

to utilities or other obstruction to 

to utilities or other obstruction to 
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CA39-AO07 Subsurface Soil 2082807.24 749195.45 2082807.22 749195.40 0.5 2.5 
CA39-A007 Subsurface Soil 2082807.24 749195.45 2082807.22 749195.40 0.5 2.5 
CA39-BO08 Subsurface Soil 2082800.14 749230.75 2082800.18 749230.83 0.5 2.5 
CA39-BO08 Subsurface Soil 2082800.14 749230.75 2082800.18 749230.83 0.5 2.5 
CA39-A009 Surface Soil 2082793.04 749266.04 Samples Not Collected - 

0 

Radionuclides 
v o c s  

Radionuclides No deviations from the planned sampling 
vocs specification. 

Radionuclides Sample data from the IHSS Group 400-7 
investigation used in place of this 
sampling location. 

Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 
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Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

Data used to 
haracterize the 
orthem side of 
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BZ39-AO04 
BZ39-BO04 
BZ39-BO04 
BZ39-BO04 
BZ39-BO04 

Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

Surface Soil 2082674.19 749291.13 2082674.93 749257.97 0 0.5' SV0f-S ~SmPling. 
Subsurface Soil 2082674. I9 749291. I3 2082674.93 749257.97 0.5' 2.5' Radionuclides 
Subsurface Soil 2082674.19 749291.13 2082674.93 749257.97 0.5' 2.5' Metals 
Subsurface Soil 2082674.19 749291.13 2082674.93 749257.97 0.5' 2.5' svocs 
Subsurface Soil 2082674.19 749291.13 2082674.93 749257.97 0.5' 2.5' vocs 

20 
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Table 1 Differences in Planned and Actual Characterization Sampling Locations for IHSS Group 600-2 

to utilities or other obstruction to 

. -  
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Table 2 Characterization Sampling Specifications for IHSS Group 600-2 

itorage Shed South 
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Table 2 Characterization Sampling Specifications for IHSS Group 600-2 

Radionuclides HPGe Alpha Spec 
Metals 6200 6010 
svocs NIA 8270 

Radionuclides HPGe Alpha Spec 
vocs 8260 8260 
Metals 6200 6010 
svocs NIA 8270 

Radionuclides HPGe Alpha Spec 
vocs 8260 8260 
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Table 2 Characterization Sampling Specifications for IHSS Group 600-2 

... 
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Table 2 Characterization Sampling Specifications for IHSS Group 600-2 

BZ39-AO20 2082684.98 749170.87 Surface Soil 0-0.5' 
BZ39-BO20 2082684.98 749170.87 Subsurface Soil 0 3 - 2 3  
BZ39-BO20 2082684.98 749170.87 Subsurface Soil 0.5'-2.5' 
BZ39-AO21 2082677.88 749206.16 Surface Soil 0-0.5' 

svocs NIA 8270 
Radionuclides HPGe Alpha Spec 

vocs 8260 8260 
Radionuclides HPGe Alpha Spec 

Metals 6200 6010 
svocs NIA 8270 

Radionuclides HPGe Alpha Spec 
vocs 8260 8260 

Radionuclides HPGe Alpha Spec 

26 



m 
m 



0 0 
0) 
/-c 

Report for IHSS Group 600-2 

I Table 2 Characterization Sampling Specifications for IHSS Group 600-2 



Report for IHSS Group 600-2 

Table 2 Characterization Sampling Specifications for IHSS Group 600-2 

CA39-A002 2082739.01 749218.45 
CA39-BO02 2082739.01 7492 18.45 
CA39-BO02 2082739.01 749218.45 
CA39-AO03 2082780.22 749171.66 
CA39-AO03 2082780.22 749171.66 
CA39-A003 2082780.22 749171.66 
CA39-BO03 2082780.22 749171.66 
CA39-BO03 2082780.22 749171.66 
CA39-AO04 2082773.12 749205.95 
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Table 2 Characterization Sampling Specifications for IHSS Group 600-2 

[sed to characterize 
he northern side of 

. .  
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Table 2 Characterization Sampling Specifications for IHSS Group 600-2 
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CA39-BO00 

Transformer 
452 North- 

0 

J 
2082768.86 749276.14 Subsurface Soil 0.5'-2.5' vocs 8260 8260 

0 
Table 2 Characterization Sampling Specifications for IHSS Group 600-2 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or DetectionlReDorting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or DetectionReporting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 

Two Standard Deviations or Detection/ReDorting Limit 

190 5 5  N/A 78400000.00 784000.00 ug/kg CA39-013 Chrysene 
CA39-013 Fluorene 82 78 NIA 8 1800000.00 8 1800000.00 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or Detection/Reporting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or Detectiofleporting Limit 

.. 
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Table 3 IHSS GrouD 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 

' CA39-004 Zinc 170 300 73.76 613000.b~ I 
CA39-004 Nickel 24 60 14.91 40900.00 
CA39-004 Chromium 19 90 16.99 

I ~ CA39-004 IVanadium I 70 I 100 

I CA39-007 JArsenic 13 25 1 U.UY I I 
~1~39-1107 IZinc I 280 300 -_ --_ 
CA39-007 Vanadium 99 100 45.59 

CA39-007 Copper 67 300 18.06 
CA39-007 Chromium 42 90 16.99 

' I 

60 I 14.Y1 I 4UYUU.UU I CA39-010 ~ INickel I 5 1  I 

I CA39-010 ICopper I 79 I JUU 

CA39-010 lZinc JUU 

CA38-006 INickel I 5 1  I 60 I 14.91 
I CA38-006 Arsenic 12 25 I 10.09 

CA38-006 Strontium 180 250 
I CA38-006 Zinc 96 300 73.16 

CA38-006 IChromium I 50 I YO 

I ~ CA38-004 IStrontium I 220 I 250 

I 56 I 300 
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CA39-008 
CA39-011 

Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or Detection/ReDorting Limit 

.. 
8720.00 1020.00 mag-dry Chromium 23 90 16.99 

Nickel 33 60 14.9 1 40900.00 I 40900.00 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or DetectionReporting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or DetectionEteporting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or DetectiodReporting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 

Two Standard Deviations or Detection/ReDorting Limit 
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CA39-010 
CA39-010 
CA39-010 
CA39-0 10 

Manganese 549 200 365.08 66800.00 66800.00 mglkg-dry 
Vanadium 106 100 45.59 14300.00 14300.00 m a g - d r y  

134000.00 mglkg-dry Barium 655 150 
61 3000.00 m a g - d r y  Iron 48200 2500 

141.26 134000.00 
18037.00 613000.00 
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Two Standard Deviations or DetectionEleporting Limit 
I 

fj - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

0 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 

Two Standard Deviations or Detection/Reporting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 

Two Standard Deviations or Detectionmeporting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or DetectionDZeDorting Limit 
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Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 

Two Standard Deviations or DetectionReporting Limit 
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BZ38-002 

BZ38-004 
CA39-013 
BZ3 9-024 
BZ3 9-025 

BZ38-002 

0 

Uranium-235 0.207 1 0.09 113.00 24.00 pCi/g 

Uranium-235 0.2 1 0.09 113.00 24.00 pCi/g-dry 
Uranium-235 0.2 1 0.09 113.00 24.00 pCi/g-dry 
Uranium-23 5 0.2 1 1 0.09 113.00 24.00 pCi/g-dry 
Uranium-23 5 0.2 1 0.09 113.00 24.00 pCi/g-dry 

Uranium-235 0.3 1 0.09 113.00 24.00 pCi/g-dy 

Table 3 IHSS Group 600-2 Surface Soil Accelerated Action Characterization Data Above Background Mean Plus 
Two Standard Deviations or Detection/ReDortinE Limit 

. .  
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Table 4 'IHSS Group 600-2 Subsurface Soil Accelerated Action Characterization Data Above 
Background Mean Plus Two Standard Deviations or Detection/ReDorting Limit 
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Table 4 IHSS Group 600-2 Subsurface Soil Accelerated Action Characterization Data Above 
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Table 4 IHSS Group 600-2 Subsurface Soil Accelerated Action Characterization Data Above 

Background Mean Plus Two Standard Deviations or Detection/ReDorting Limit c. 51 
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Table 4 IHSS Group 600-2 Subsurface Soil Accelerated Action Characterization Data Above 
Background Mean Plus Two Standard Deviations or DetectionReporting Limit 
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Table 4 IHSS Group 600-2 Subsurface Soil Accelerated Action Characterization Data Above 

Background Mean Plus Two Standard Deviations or Detection/Reporting Limit 
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Table 5 Soil Characterization Data Above Background Mean Plus Two Standard Deviations or Detectioaeporting Limits 

I I I 0.5 I 20300 I I 

57.1 lBZ39-000 ]Iron 
o( 1.2.3-Cd)Pyrene 

~~ 

157.1 IBZ39-001 IAnthracene 
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Table 5 Soil Characterization Data Above Background Mean Plus Two Standard Deviations or DetectionReporting Limits 

Collected During the IHSS GrouD 400-7 Investigation 
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Table 5 Soil Characterization Data Above Background Mean Plus Two Standard Deviations or Detection/Reporting Limits 

Collected During the IHSS GrouD 400-7 Investigation 
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2-Nitroanil ine 
3,3'-Dichlorobenzidine 

0 

- -  
40 0 900.00 838.75 NA 123000.00 123000.00 u g h  
40 0 750.00 680.00 NA 1270000.00 12700.00 udce 

Table 6 Surface Soil Characterization Data Summarv bv Analvte (IHSS G r o w  600-2) 
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Benyzl Alcohol 
Benzo(A)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
Benzoic Acid 

Table 6 Surface Soil Characterization Data Summarv bv Analvte (IHSS G r o w  600-2) 

40 0 190.00 173.13 NA 61 3000000.00 613000000.00 ugkg 
ugkg 

40 12.5 890.00 193.13 NA 784000.00 7840.00 ugkg 
40 15 850.00 190.88 NA 7840000.00 78400.00 ug/kg 
40 0 900.00 838.75 NA 1000000000.00 1000000000.00 ugkg 

784000.00 7840.00 40 60 870.00 144.50 NA 
40 17.5 940.00 194.33 NA 78400.00 784.00 



Report for IHSS Group 600-2 

Table 6 Surface Soil Characterization Data Summary by Analyte (IHSS Group 600-2) 
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Table 7 Subsurface Soil Characterization Data Summarv bv Analvte flHSS GrouD 600-2) 
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Table 7 Subsurface Soil Characterization Data Summary by Analyte (IHSS Group 600-2) 

Fluorene 5 0 195.00 178.00 NA 1 69350554.07 I 693505.54 I ugn<g 
Hexachlorobenzene 5 0 195.00 178.00 NA I 189098.25 I 1890.98 I U d k E  
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Naphthalene 
Nickel 
Nitrobenzene 
N-Nitroso-Di-N-Propy lamine 
N-Nitrosodipheny lamine 
P-Dichlorobenzene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Strontium 
Styrene 
Tetrachloroethene 
Tin 
Toluene 
Trans-I ,3-Dichloropropene 
Trichloroethene 
Uranium-235 
Uranium-234 
Uranium-238 
Vanadium 

101421 97. I O  101421.97 58 10.34 195.00 15.16 NA 
5 100 64.20 52.44 62.2 1 40900.00 40900.00 mg/kg-dry 
5 0 195.00 178.00 NA 5389.40 53.89 uslks 
5 0 195.00 178.00 NA 1.89 0.02 ug/kg 
5 0 195.00 178.00 NA 78403.21 784.03 ug/kg 
5 0 195.00 178.00 NA 1647 19.94 1647.20 ug/kg 
5 0 950.00 870.00 NA 2 1.07 ug/kg 2 107.04 
5 0 195.00 178.00 NA 3754388.79 37543.89 ug/kg 
5 60 770.00 326.00 NA 3970301 14.59 3970301.15 uslkg 
5 100 0.78 0.33 4.80 10200.00 10200.00 mg/kg-dry 
5 100 1 .so 0.98 24.54 10200.00 10200.00 mg/kg-dry 
5 100 200.00 180.00 21 1.38 1000000.00 1000000.00 mg/kg-dry 

53 0 0.46 0.38 NA 2743 16.2 1 2743.16 ug/kg 
53 1.89 9.25 0.73 NA 3150.98 31.51 ug/kg 
5 IO0 6.20 2.52 286.3 1 1000000.00 1000000.00 mg/kg-dry 
53 7.55 0.98 0.32 NA 7069.83 ug/kg 
53 0 0.51 0.42 NA 1 19.96 1.20 ug/kg 
53 0 0.5 1 0.40 NA 3284.88 32.85 ug/kg 

706982.88 

51 IO0 0.42 0.21 0.12 113.00 24.00 pCi/g 
51 100 8.00 3.77 1.49 1627.00 307.00 pCi/g 
5 1  100 8.00 3.77 1.49 506.00 103.00 pCi/g 
5 IO0 297.00 237.60 88.49 14300.00 14300.00 mg/kg-dry 
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Table 7 Subsurface Soil Characterization Data Summary by Analyte (IHSS Group 600-2) 
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Table 8 Radionuclide Sum of Ratios for Surface Soil 
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Table 9 Radionuclide Sum of Ratios for Subsurface Soil 
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4.0 ACCELERATED ACTION 

Accelerated action objectives were developed and described in ER RSOP Notification #02-07 0 
(DOE 2002~). The accelerated action objectives for IHSS Group 600-2 included the following: 

0 Remove the concrete slabs (if not removed by Remediation, Industrial D& D 
[Decontamination and Decommissioning], and Site Services (RISS) and recycle in 
accordance with the RSOP for Recycling Concrete (DOE 1999), or dispose of; 

0 

0 

Remove sanitary sewer drains (if not removed by RISS); 

Remove structures and piping within 3 feet of current grade (if not removed by RISS Facility 
D&D); 

0 Remove soil contaminated above RFCA Tier I ALs (if necessary); 

0 Remove contaminated soil to below RFCA Tier I ALs if indicated through the stewardship 
evaluation; and 

0 Collect confirmation samples (if necessary) in accordance with the IASAP (DOE 2001). 

All removal activities were completed by RISS D&D in accordance with the RSOP for Facility 
Component Removal, Size Reduction, and Decontamination Activities (DOE 2002e) and the 
RSOP for Facility Disposition (DOE 2000b). D&D activities included the removal of Trailers 
T452G, T452F, T452B, and T452A. Sanitary sewer lines were not connected to these trailers. 
There were no remaining building features after the removal activities were completed. 0 
The ER Program's involvement in the project was limited to characterization sampling in 
accordance with IASAP Addenda #IA-02-05 and IA#-02-06. Sampling activities for IA SAP 
Addendum #IA-02-05 were conducted beginning June 1 1 , 2002 and concluding on September 
16,2002 and sampling activities for IA SAP #IA-02-06 were conducted beginning July 17,2002 
and concluding on August 2 1 , 2002. No contamination above RFCA Tier I ALs was found and 
no further consultation with the regulatory agencies resulted in the need to remove surface or 
subsurface soils. Project photographs are provided in Appendix B. 

5.0 ACCELERATED ACTION GOALS 

The ER RSOP Notification #02-07 (DOE 2002c) accelerated action project objectives were 
achieved through the following: 

0 The concrete slabs were removed by RISS D&D and disposed or dispositioned in accordance 
with the RSOP for Recycling Concrete (DOE 1999). 

0 Structures and piping within 3 feet of current grade were removed by RISS D&D. 

0 No surface or subsurface soil was found to contain contaminant concentrations greater than 
the RFCA Tier I ALs; therefore, no soil was removed from the area. 

0 
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Removal activities were consistent with and contributed to the ER RSOP overall long-term 
remedial action objectives (RAOS) for WETS soil as follows: 

0 RAO 1 : Provide a remedy consistent with the WETS goal of protection of human health and 
the environment. Removal of the concrete slabs contributed to the protection of human 
health and the environment because potential sources of contamination have been removed. 

a 
0 RAO 2: Provide a remedy that minimizes the need for long-term maintenance and 

institutional or engineering controls. Removal of the concrete slabs minimizes the need for 
long-term maintenance and institutional or engineering controls because potential sources of 
contamination have been removed. 

0 RAO 3: Minimize the spread of contaminants during implementation of accelerated actions. 
Best management practices (BMPs) were used to prevent the spread of contaminants during 
the accelerated action. Air monitoring data during the accelerated action did not indicate any 
exceedances. 

6.0 SUBSURFACE SOIL RISK SCREEN 

The Subsurface Soil Risk Screen (SSRS) follows the steps identified in Figure 3 in Attachment 5 
of the proposed RFCA Modification (DOE, et al. 20020: 

Screen 1 - Are the contaminant of concern (COC) concentrations below RFCA Table 3 WRW 
Soil Action Levels? 

Yes, all COCs are below WRW ALs. (Screens 2 and 3 are bypassed) a 
Screen 4 - Is there an environmental pathway and sufficient quantity of COCs that would cause 
an exceedance of the surface water standard (SWS)? 

Migration via erosion and groundwater are the two possible pathways whereby surface water 
could become contaminated by PAC 400-802. Contaminant migration via erosion is unlikely 
because this IHSS Group is located in a flat-lying area not prone to landslides or erosion (Figure 
1 , proposed RFCA Modification [DOE et al. 2002fJ). 

Groundwater flow in this area is to the northeast towards South Walnut Creek approximately 
3,000 feet away. Groundwater monitoring results from nearby well 85202, approximately70 feet 
to the east, do not indicate concentrations of analytes at concentrations greater than RFCA 
groundwater Tier I ALs. Results from this well indicate that cis-1 ,2-dichloroethene7 
tetrachloroethene, vinyl chloride and trichloroethene are greater than RFCA Tier I1 groundwater 
ALs, but less than Tier I groundwater ALs as shown in Table 10. 

a 
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Tetrachloroethene 
Vinyl chloride 
Trichloroethene 

Table 10 
IHSS Group 600-2 Groundwater Monitoring Results 

78 500 5 
16 200 2 
35 500 5 

Further groundwater evaluation will be part of the groundwater plume remedial decision and 
future sitewide evaluation. 

Screen 5 - Are COC concentrations below Table 3 Action Levels for Ecological Receptors? 

Yes, all COC concentrations are below the proposed ALs for Ecological Receptors (DOE, et a1 
2002). 

7.0 STEWARDSHIP ANALYSIS 

7.1 Current Site Conditions 

Accelerated actions at IHSS Group 600-2 consisted of the removal of the concrete slabs beneath 
Trailers T452F and T452G and the associated asphalt-paved walkways (refer to Figure 9). Based 
on the accelerated action, the following conditions exist at IHSS Group 600-2: 

0 
0 Potential sources of contamination that existed at IHSS Group 600-2 (slabs beneath Trailers 

T452F and T452G) were removed. 

0 Surface and subsurface contaminant concentrations in soil are greater than background 
means plus two standard deviations or DLsMDLs throughout the IHSS Group. 

0 The site has been covered with approximately 6 inches of soil and revegetated. 

No contamination was found above RFCA Tier I or WRW ALs under the removed concrete 
slabs or asphalt-paved walkways or in the areas sampled prior to the accelerated action. 

7.2 , Near-Term Management Recommendations 

Because residual contaminant concentrations are low and potential contaminant sources were 
removed, mitigated, or found not to have existed, no specific near-term management techniques 
are required. Potential contaminant sources and pathways have been removed. Contaminant 
concentrations in soil remaining at IHSS Group 600-2 do not trigger any further accelerated 
action. Near-term recommendations include the following: 

0 
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Excavation at the site will continue to be controlled through the Site Soil Disturbice Permit 
process. 

0 Fencing and signs restricting access will be posted to minimize disturbance to newly- 
revegetated areas. 

0 Site access and security controls and the Soil Disturbance Permit process will remain in place 
pending implementation of long-term controls. 

7.3 Long Term Stewardship Recommendation 

Based on remaining environmental conditions at IHSS Group 600-2, no specific long-term 
stewardship activities are recommended for IHSS Group 600-2 beyond the generally applicable 
Site requirements that may be imposed on this area in the future, which are dependent upon the 
final remedy selected. Institutional controls that will be used as appropriate for this area include 
the following: 

Prohibitions on construction of buildings in the IA; 

0 Restrictions on excavation or other soil disturbance; and 

Prohibitions on groundwater pumping in the area of IHSS Group 600-2. 

No specific engineering controls or environmental monitoring are recommended as a result of 
the conditions remaining in IHSS Group 600-2. In addition, no specific institutional or physical 
controls, such as fences, are recommended as a result of the conditions remaining at IHSS Group 0 600-2. 

This Closeout Report and associated documentation will be retained as part of the Rocky Flats 
Administrative Record (AR). These specific long-term stewardship recommendations will also 
be summarized in the Rocky Flats Long-Term Stewardship Strategy. 

IHSS Group 600-2 will be evaluated as part of the Sitewide CRA RCRA RFIM and CMS/FS 
that will be conducted for the Site. The need for and extent of any, more general, long-term. 
stewardship activities will also be analyzed in the RFIRI and CMS/FS and will be proposed as 
part of the preferred alternative in the Proposed Plan for the Site. Institutional controls and other 
long-term stewardship requirements for Rocky Flats will ultimately be contained in the 
CADROD, in any post-closure Colorado Hazardous Waste Act permit that may be required, and 
in any post-RFCA agreement. 

8.0 POST-ACCELERATED ACTION CONDITIONS 

Residual contamination concentrations greater than background mean plus two standard 
deviations or DLRL, at IHSS Group 600-2 are presented in Table 11 and shown on Figures 12 
and 13. 

0 
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0 0 
for IHSS Group 600-2 

BZ39-029 
BZ39-029 
BZ39-029 
BZ39-030 

Table 11 Residual Contamination at IHSS G r o w  600-2 

Antimony surface soil 0.83 0.46 NIA 818 818 mg/kg 
Molybdenum surface soil 0.41 0.14 NIA I0200 10200 mg/kg 
Silver surface soil 0.54 0.059 NIA 10200 10200 mdkg 
Molybdenum surface soil 0.41 0.13 NIA 10200 10200 mdkg 

BZ39-030 
BZ39-031 

Tin surface soil 2.7 0.39 NIA 1000000 1000000 I mdkg 
Tin surface soil 2.9 0.42 NIA 1000000 1000000 I m d k g  

BZ39-03 1 
BZ39-03 1 
BZ39-032 
BZ39-032 
CA38-005 
CA39-003 

83 

Antimony surface soil 0.48 0.46 NIA 818 818 mdkg 
Selenium surface soil 1.6 0.48 1.22 I0200 10200 mdkg 
Tin surface soil 2.6 0.4 NIA 1000000 1000000 mdkg 
Molybdenum surface soil 0.18 0.14 NIA 10200 10200 mgncg 
Tin surface soil 2.1 0.4 NIA 1000000 1000000 mdkg 
Tin surface soil 2.1 0.4 NIA 1000000 WJkg 1000000 

. .  

BZ39-011 Pyrene surface soil 64 43 NIA 6 1300000 6 1300000 4% 
BZ39-018 Benzo(A)Pyrene surface soil 120 98 NIA 78400 784 ug/kg 
BZ39-018 Benzo(K)Fluoranthene surface soil 100 97 NIA 7840000 78400 ugkg 
BZ39-018 Fluoranthene surface soil 220 87 NIA 8 1800000 4% 
BZ39-018 Benzo(A)Anthracene surface soil 100 41 NIA 784000 7840 ug/kg 

8 I800000 



for IHSS Group 600-2 0 0 
Table 11 Residual Contamination at IHSS G r o w  600-2 
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I I 

CA39-007 
CA39-007 
CA39-007 
CA39-007 
BZ38-008 
BZ38-008 
BZ38-008 
BZ38-008 

0 CI 

for IHSS Group 600-2 0 
, 

Benzo(A)Anthracene surface soil 69 41 NIA 784000 7840 ug/kg 
Chrysene surface soil 86 55 NIA 78400000 784000 ug/kg 
Fluoranthene surface soil 130 88 NIA 8 1800000 8 1800000 ug/kg 
Pyrene surface soil 140 42 NIA 61300000 61300000 ugfl<g 
Benzo(A)Anthracene surface soil 170 40 NIA 784000 7840 ug/kg 
Chrysene surface soil 200 54 NIA 78400000 . 784000 u& 
Indeno( 1,2,3-Cd)Pyrene surface soil 120 49 NIA 784000 7840 u g k  
BenzolK)Fluoranthene surface soil 160 95 N/A 7840000 78400 u g k  

Table 11 Residual Contamination at IHSS G r o w  600-2 

BZ38-008 
BZ38-008 

. ,  I 

Benzo(B)Fluoranthene surface soil 160 100 NIA 784000 7840 ug/kg 
Benzo(A)Pvrene surface soil 170 96 NIA 78400 784 ug/kg 

BZ38-009 
BZ38-009 
BZ38-009 
BZ38-009 
BZ39-030 
BZ39-032 

\ , -  I 

Fluoranthene surface soil 150 87 NIA 8 1800000 8 1800000 u g k  
Pyrene surface soil 170 41 NIA 61300000 6 1300000 u&g 
Chrysene surface soil 91 5 5  NIA 78400000 784000 W k g  
Benzo(A)Anthracene surface soil 89 40 NIA 784000 1840 u g k  
Lithium surface soil 11.9 0.18 11.55 40900 40900 mdkg 
Lithium surface soil 11.8 0.18 11.55 40900 40900 m g k  

~~~~ ~~~ 

BZ39-032 -Zinc 
BZ39-032 Vanadium 
BZ39-032 Iron 

~~~ 

surface soil 110- 0.21 73.76 613000 613000 mdkg 
surface soil 45.9 0.25 45.59 14300 14300 m a g  
surface soil 25400 1.5 18037 613000 613000 mdkg 
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LN 0 

Table 11 Residual Contamination at IHSS Group 600-2 
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for IHSS Group 600-2 0 0 
Table 11 Residual Contamination at IHSS G r o w  600-2 

surface soil 360 96 NIA 78400 784 ug/kg CA39-012 Benzo(A)Pyrene 
CA39-012 Chrysene surface soil 380 54 N/A 78400000 udke 784000 
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for IHSS Group 600-2 0 0 
Table 11 Residual Contamination at IHSS GrouD 600-2 

. .  . 
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Table 11 Residual Contamination at IHSS Group 600-2 
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Table 11 Residual Contamination at IHSS Groun 600-2 
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for IHSS Group 600-2 0 0 

CA38-001 Vanadium surface soil 75 100 45.59 14300 14300 

CA38-001 Zinc surface soil 120 300 73.76 613000 613000 m g k  
CA39-002 Nickel surface soil 32 60 14.91 40900 40900 mdkg-dry 
CA39-002 Zinc surface soil 130 300 73.76 613000 613000 mdkg-dry 
CA39-002 Vanadium surface soil 81 100 45.59 14300 14300 m d k f d r y  
CA39-002 Copper surface soil 57 300 18.06 75600 75600 m g k d r y  
CA39-002 Chromium surface soil 30 90 16.99 8720 1020 mdkg-dry 
CA39-005 Strontium surface soil 200 250 48.94 1000000 1000000 mdkg-dry 
CA39-005 Nickel surface soil 30 60 14.91 40900 40900 mg/kg-dry 
CA39-005 Zinc surface soil 98 300 73.76 613000 613000 mdkg-dry 
CA39-005 Vanadium surface soil 58 100 45.59 14300 14300 mdkg-dry 
CA39-005 Copper surface soil 49 300 18.06 75600 75600 mdkg-dry 
CA39-005 Chromium surface soil 28 90 16.99 8720 1020 mg/kg-dry 
CA39-008 Strontium surface soil 210 250 48.94 1000000 1000000 mdkg-dry 
CA39-008 Nickel surface soil 35 60 14.91 40900 40900 mdkg-dry 
CA39-008 Vanadium surface soil 57 100 45.59 14300 14300 mg/kg-dry 

mg/kg-dry CA39-008 Copper surface soil 43 300 18.06 75600 75600 
CA39-008 Chromium surface soil 23 90 16.99 8720 1020 mg/kg-dry 
CA39-011 Nickel surface soil 33 60 14.9 1 40900 40900 mdkg-dry 
CA39-011 Chromium surface soil 34 90 16.99 8720 1020 mglkg-dry 
CA39-011 Strontium surface soil 170 250 48.94 1000000 1000000 mdkg-dry 
CA39-011 Copper surface soil 46 300 18.06 75600 75600 mdkg-dry 
CA39-011 Vanadium surface soil 77 100 45.59 14300 14300 mdkg-dry 
CA39-001 Copper surface soil 69 300 18.06 75600 75600 mdkg-dry 
CA39-001 Chromium surface soil 27 90 16.99 8720 1020 mg/kg-dry 
CA39-001 Nickel surface soil 25 60 14.9 1 40900 40900 mg/kg-dry 
CA39-001 Zinc surface soil 160 300 73.76 6 13000 613000 mdkg-dry 

BZ38-013 Nickel surface soil 38 60 14.91 40900 40900 w k - d r y  
CA39-00 I Vanadium surface soil 47 100 45.59 14300 14300 mg/kg-dry 
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Table 11 Residual Contamination at IHSS Group 600-2 
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BZ39-0 18 
BZ39-018 
BZ39-0 18 
BZ39-018 
BZ39-008 

BZ39-008 
BZ39-0 1 1 
BZ39-01 I 
BZ39-0 1 1 
BZ39-011 
BZ39-018 
BZ39-018 

BZ39-008 

Table 11 Residual Contamination at IHSS G r o w  600-2 
, 

Copper surface soil 51.2 300 18.06 75600 75600 w k - d r y  

surface soil 32.5 90 16.99 8720 1020 mdkg-dry 
surface soil 14.8 25 10.09 381 3.81 mdkg-dry 
surface soil 69.4 100 45.59 14300 14300 n % k + Y  
surface soil 534 200 365.08 66800 . . 66800 mgkg-dry 

Barium surface soil 746 150 141.26 134000 134000 mdkg-dry 
surface soil 40800 2500 18037 613000 613000 mdkg-dry 
surface soil 43500 2500 18037 6 13000 6 13000 mdkg-dry 
surface soil 61 60 14.91 40900 40900 mdkg-dry 
surface soil 665 150 141.26 134000 134000 ~ d k g - d r y  
surface soil 1 I8 100 45.59 14300 14300 w h - d r y  
surface soil 572 200 365.08 66800 66800 mdkg-dry 

Chromium 
Arsenic 
Vanadium 
Manganese 

Iron 
Iron 
Nickel 
Barium 
Vanadium 
Manganese 
Iron surface soil 28400 2500 18037 613000 613000 mglkg-dry 

. .  

95 



0 0 
U 

for IHSS Group 600-2 

Table 11 Residual Contamination at IHSS Group 600-2 

.. 

BZ39-017 Manganese surface soil 790 200 365.08 66800 66800 I mdkg-dry 
BZ39-017 Vanadium surface soil 108 100 45.59 14300 14300 I mdkg-dry 
BZ39-010 Barium surface soil 627 150 141.26 134000 134000 mdkg-dry 
BZ39-010 Manganese surface soil 618 200 365.08 66800 66800 mdkg-dry 

surface soil 125 100 45.59 14300 14300 wh@Y 
surface soil 37300 2500 18037 6 13000 6 13000 mg/kg-dry 

BZ39-010 Vanadium 
BZ39-0 I O  Iron 

surface soil 908 200 365.08 66800 66800 mdkg-dry BZ39-013 (Manganese 
1000000 BZ39-013 IStrontium surface soil 306 250 48.94 1000000 
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CA39-002 Barium 
CA39-005 Manganese 
CA39-005 Iron 
CA39-005 Barium 
CA39-008 Manganese 
CA39-008 Iron 

0 

surface soil 607 150 141.26 134000 134000 WkZ-dry 

surface soil 27200 2500 18037 6 13000 613000 mdkg-dry 
surface soil 816 150 141.26 134000 134000 mdkg-dry 
surface soil 432 200 365.08 66800 66800 mg/kgdry 
surface soil 30100 2500 18037 613000 613000 mdkg-dry 

surface soil 378 200 365.08 66800 66800 mg/kg-dry 

0 

CA39-001 
CA39-00 1 
CA39-001 
BZ38-0 13 
BZ3 8-0 13 
BZ38-013 
823  8-0 I2 
BZ38-012 
BZ38-012 
CA38-000 
CA38-000 
CA38-000 
CA38-000 
CA38-002 
CA38-002 
CA38-002 
BZ38-009 
BZ38-009 
BZ38-009 
BZ38-009 

Table 11 Residual Contamination at IHSS Group 600-2 

Strontium surface soil 358 250 48.94 1000000 I000000 mg/k!i!-dry 
Iron surface soil 27600 2500 18037 613000 6 I3000 mdkg-dry 
Barium surface soil 670 150 141.26 134000 134000 w k - d r y  
Manganese surface soil 449 200 365.08 66800 66800 mg/kg-dry 
Iron surface soil 32400 2500 18037 6 13000 6 13000 mg/kg-dry 
Barium surface soil 644 150 141.26 134000 134000 mg/kg-dry 
Manganese surface soil 462 200 365.08 66800 66800 mg/kg-dry 
Iron surface soil 30300 2500 18037 613000 613000 Wkg-dry  
Barium surface soil 674 150 141.26 134000 134000 mg/kg-dry 
Manganese surface soil 476 200 365.08 66800 66800 mdkg-dry 
Iron surface soil 3 5600 2500 18037 613000 6 1 3000 nX&-dry 
Vanadium surface soil 103 100 45.59 14300 14300 mglkg-dry 
Barium surface soil 663 150 141.26 134000 134000 mg/kg-dry 

Manganese surface soil 457 200 365.08 66800 66800 mglkg-dry 
Barium surface soil 604 150 141.26 134000 134000 mg/kg-dry 

Manganese surface soil 746 200 365.08 66800 66800 mglkg-dry 

mglkg-dry Vanadium surface soil 106 100 45.59 14300 14300 

Iron surface soil 32300 2500 18037 613000 6 13000 w k - d r y  

Strontium surface soil 252 250 48.94 1000000 1000000 mg/kg-dry 

Iron surface soil 3 8200 2500 18037 6 I3000 6 13000 mdkg-dry 
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Table 11 Residual Contamination at IHSS Group 600-2 

99 



00 I 



i -  

for IHSS Group 600-2 0 o c 
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Table 11 Residual Contamination at IHSS Group 600-2 

surface soil 2.59 8 2 506 103 PClk CA39-011 Uranium-238 
CA39-001 Uranium-235 surface soil 0.2 1 0.09 1 I3 24 pCi1g-dry 
BZ38-013 Uranium-234 surface soil 4.52 8 2 1627.00 307.00 pCiIg 
BZ38-013 Uranium-238 surface soil 4.52 8 2 506 103 pCiIg 
BZ38-013 Uranium-235 surface soil 0.299 1 0.09 1 I3 24 pc11g 
BZ38-012 Uranium-234 surface soil 5.34 8 2 1627.00 307.00 pc11g 
BZ38-0 12 Uranium-238 surface soil 5.34 8 2 506 103 pCiIg 
BZ38-012 Uranium-235 surface soil 0.229 1 0.09 113 24 pCi/g 
CA38-000 Uranium-235 surface soil 0.33 1 0.09 113 24 pCiIg 
CA38-000 Uranium-234 surface soil 7.45 8 2 1627.00 307.00 pCi/g 
CA38-000 Uranium-238 surface soil 7.45 8 2 506 103 pCiIg 
CA38-002 Uranium-234 surface soil 3.49 8 2 1627.00 307.00 pCiIg 
CA38-002 Uranium-238 surface soil 3.49 8 2 506 103 pCiIg 
CA3 8-002 Uranium-23 5 surface soil 0.296 1 0.09 1 I3 24 pCiIg 
BZ3 8-009 Uranium-23 5 surface soil 0.2 1 0.09 1 I3 24 pCi/g-dry 
BZ38-AO8 Uranium-235 surface soil 0.1 1 0.09 113 24 pCiIg-dry 
BZ38-006 Uranium-235 surface soil 0.1 1 0.09 113 24 pCiIg-dry 
BZ38-005 Uranium-235 surface soil 0.3 1 0.09 113 24 pCi/g-dry 
BZ38-002 usurfacesoil------ Uranium-234 6.38 8 2 1627.00 307.00 pc11g 
BZ38-002 Uranium-238 surface soil 6.38 8 2 506 103 pCiIg 
BZ38-003 Uranium-235 surface soil 0.1 1 0.09 1 I3 24 pCiIg-dry 
BZ3 8-002 Uranium-23 5 surface soil 0.207 1 0.09 113 24 pCiIg 
BZ3 8-002 Uranium-23 5 surface soil 0.3 1 0.09 113 24 pCi1g-dry 
BZ38-004 Uranium-235 surface soil 0.2 1 0.09 113 24 pCiIg-dry 

102 



0 0 c, 

for IHSS Group 600-2 

BZ39-021 
BZ39-021 
BZ39-022 
BZ39-022 

Table 11 Residual Contamination at IHSS Group 600-2 

Arsenic subsurface soil 14 25 13.14 381 3.81 mrng-dry 
Zinc subsurface soil 210 300 . 139.1 613000 613000 nvdu-dry 
Copper subsurface soil 53 300 38.21 75600 75600 ~ r n g - d r y  
Cadmium subsurface soil 1.8 85 1.7 2040 2040 mrng-dry 

BZ3 8-0 I O  Iron subsurface soil 49600 2500 4 1046.52 6 13000 6 13000 mrng-dry 
BZ38-010 Manganese subsurface soil 1030 200 901.62 66800 66800 
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CA38-005 
BZ39-008 
BZ39-018 
BZ39-018 
BZ39-009 
BZ39-009 

Table 11 Residual Contamination at IHSS Grout) 600-2 

Uranium-238 subsurface soil 3.72 8 1.49 506 103 pCiIg 
Uranium-235 subsurface soil 0.337 1 0.12 113 24 pCi/g 
Uranium-234 subsurface soil 3.51 8 1.49 1627.00 307.00 pCiIg 
Uranium-238 subsurface soil 3.51 8 1.49 506 103 pCiIg 
Uranium-234 subsurface soil 4.18 8 1.49 1627.00 307.00 pCiIg 
Uranium-238 subsurface soil 4.18 8 1.49 506 103 pCiIg 

BZ39-013 
BZ39-013 
BZ39-006 
BZ39-006 
BZ39-006 
BZ39-016 
BZ39-016 
BZ39-016 
BZ39-007 
BZ39-007 
BZ3 9-007 
CA39-004 
CA39-004 
CA39-004 
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Uranium-238 subsurface soil 
Uranium-235 subsurface soil 0.347 1 0.12 113 24 pCiIg 
Uranium-235 subsurface soil 0.304 1 0.12 113 24 pCiIg 
Uranium-234 subsurface soil 5.73 8 1.49 1627.00 307.00 pCiIg 
Uranium-238 subsurface soil 5.73 8 1.49 506 103 pCiIg 
Uranium-234 subsurface soil 5 8 1.49 1627.00 307.00 pCiIg 
Uranium-238 subsurface soil 5 8 1.49 506 103 pCiIg 
Uranium-235 subsurface soil 0.339 1 0.12 113 24 pCiIg 
Uranium-234 subsurface soil 3.99 8 1.49 1627.00 307.00 pCiIg 
Uranium-238 subsurface soil 3.99 8 1.49 506 103 pCiIg 
Uranium-23 5 subsurface soil 0.226 1 0.12 1 I3 24 pCiIg 
Uranium-234 subsurface soil 2.35 8 1.49 1627.00 307.00 pCiIg 
Uranium-238 subsurface soil 2.35 8 1.49 506 103 pCiIg 
Uranium-235 subsurface soil 0.209 1 0.12 113 24 PCik 
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Table 11 Residual Contamination at IHSS G r o w  600-2 

BZ39-000 Benzo(A)Pyrene surface soil 1000 96 N/A 61400 614 u g k  
BZ39-000 Benzo(B)Fluoranthene surface soil 1100 100 N/A 6 14000 6140 ug/kg 
BZ39-000 Benzo(K)Fluoranthene surface soil 990 95 NIA 6 140000 6 1400 ugfl<g 
BZ39-000 Chromium surface soil 26 0.053 16.99 44300 4410 mdkg 
BZ39-000 Chrysene surface soil 1200 54 NIA 6 1400000 6 14000 u d k g  
BZ39-000 Dibenz(A,H)Anthracene surface soil 280 48 N/A 61400 614 u&g 
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Table 11 Residual Contamination at IHSS Group 600-2 

BZ39-002 Benzo(k)Fluoranthene surface soil 330 94 NIA 61 40000 61400 
BZ39-002 Chromium surface soil 21.1 0.052 16.99 44300 4410 mdkg 
BZ39-002 Chrysene surface soil 480 54 NIA 6 1400000 6 14000 udkg 
BZ39-002 Fluoranthene surface soil 1100 84 NIA 76800000 76800000 ug& 
BZ39-002 Indeno( 1,2,3-cd)pyrene surface soil 240 48 NIA 6 14000 6140 ug/kg 
BZ39-002 Lead surface soil 64.2 0.19 54.62 1000 1000 mdkg 

ug/kg 
BZ39-002 Zinc surface soil 76.9 0.2 73.76 576000 576000 mg/kg 
BZ39-003 Benzo(a)anthracene surface soil 190 41 NIA 6 14000 6140 u&g 
BZ39-003 Benzo(a)pyrene surface soil 200 98 NIA 61400 614 u g k  
BZ39-003 Benzo(b)fluoranthene surface soil 160 100 NIA 6 14000 6140 ug& 
8239-003 Benzo(k)Fluoranthene surface soil 170 97 NIA 6 140000 6 1400 ugk2 
BZ39-003 Chromium surface soil 19.4 0.054 16.99 44300 4410 mg/kg 
BZ39-003 Chrysene surface soil 220 55 NIA 6 1400000 6 14000 ug/kg 
BZ39-003 Fluoranthene surface soil 410 88 NIA 76800000 76800000 u g k  
BZ39-003 Indeno( 1,2,3-cd)pyrene surface soil 160 50 NIA 6 14000 6140 u g k  

ug& 
170 47 NIA 1 15000000 1 15000000 ug/kg 

BZ39-004 Anthracene surface soil 170 79 NIA 576000000 576000000 ug/kg 
BZ39-004 Benzo(a)anthracene surface soil 340 40 NIA 6 14000 6140 ug/kg 
BZ39-004 Benzo(a)pyrene surface soil 3 70 96 NIA 61400 614 ug& 
BZ39-004 Benzo(b)fluoranthene surface soil 320 100 N/A 6 14000 6140 u g k  
BZ39-004 Benzo(k)Fluoranthene surface soil 340 95 NIA 6 140000 61400 ug/kg 
BZ39-004 Chrysene surface soil 390 54 NIA 6 1400000 6 14000 ug/kg 
BZ39-004 Fluoranthene surface soil 880 86 NIA 76800000 76800000 ug/kg 
BZ39-004 Fluorene surface soil 130 77 NIA 76800000 76800000 ug/kg 
BZ39-004 Indeno( 1,2,3-cd)pyrene surface soil 280 49 NIA 6 14000 6140 ug/kg 
BZ39-004 Pyrene surface soil 870 41 NIA 57600000 57600000 ugQ 
BZ39-005 Acenapthene surface soil 130 46 NIA I 15000000 1 15000000 ug/kg 

57600000 BZ39-002 Pyrene surface soil 970 40 NIA 57600000 

57600000 BZ39-003 Pyrene surface soil 430 42 NIA 57600000 
BZ39-004 Acenapthene surface soil 
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BZ39-005 
BZ39-005 
BZ39-005 
BZ39-005 
BZ39-005 
BZ39-005 
BZ39-005 
BZ39-005 
CA39-000 
CA39-000 
CA39-000 
CA39-000 
CA39-000 
CA39-000 
CA39-000 
CA39-000 
CA39-000 

Table 11 Residual Contamination at IHSS Group 600-2 

Benzo(a)anthracene surface soil 340 39 N/A 6 14000 6140 ug/kg 

Benzo(b)fluoranthene surface soil 340 100 NIA 6 14000 6140 ug/kg 
Benzo(k)Fluoranthene surface soil 330 94 NIA 6 140000 61400 ug/kg 
Chrysene surface soil 410 54 NIA 6 1400000 6 14000 ug/kg 
Fluoranthene surface soil 980 85 N/A 76800000 76800000 ug/kg 
Indeno( 1,2,3-cd)pyrene surface soil 300 48 N/A 6 14000 6140 ugkg 
Pyrene surface soil 780 40 N/A 57600000 ug/kg 
Anthracene surface soil 86 80 NIA 576000000 576000000 ug/kg 
Benzo(a)anthracene surface soil 300 40 NIA 6 14000 6140 ug/kg 
Benzo(a)pyrene surface soil 330 96 N/A 61400 614 ug/kg 
Benzo(b)fluoranthene surface soil 240 100 NIA 6 14000 6140 ug/kg 
Benzo(k)Fluoranthene surface soil 260 95 N/A 6140000 61400 ug/kg 
Chrysene surface soil 330 55 N/A 6 1400000 6 14000 ug/kg 
Fluoranthene surface soil 650 86 NIA 76800000 76800000 ug/kg 
Indeno( 1,2,3-cd)pyrene surface soil 250 49 N/A 6 14000 6140 ug/kg 
Pyrene surface soil 630 . 41 NIA 57600000 57600000 ugkg 

Benzo(a)pyrene surface soil 400 95 NIA 6 1400 614 

57600000 
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SED00795 
SED01295 
SED00795 
SED01295 
SED00795 
SED01295 

I 

Hexachlorobutadiene surface soil 400 400 NIA 7340000 73400 u g k  
Hexachlorobenzene surface soil 360 360 NIA 358000 3580 ugfl<g 
Hexachlorobenzene surface soil 400 400 NIA 358000 3580 u g k  
Heptachlor epoxide surface soil 1.8 1.8 N/A 62900 629 u g k  
Heptachlor epoxide surface soil 2 2 N/A 62900 629 u g k  
Heptachlor surface soil 1.8 1.8 N/A 127000 1270 4% 
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SED01295 Dibrornochlorornethane 
SED00795 Dibromochloromethane 
SED01295 Dibenzofuran 
SED00795 Dibenzofuran 
SED01295 Dibenzo(a,h)anthracene 
SED00795 Dibenzo(a,h)anthracene 

Table 11 Residual Contamination at IHSS GrouD 600-2 

surface soil 11  1 1  NIA 68 10000 68100 ug/kg 
surface soil 12 12 NIA 6810000 68100 u g k  
surface soil 65 3 60 NIA 8 180000 8 180000 ug/kg 
surface soil 24 400 NIA 8 180000 8 180000 u g k  
surface soil 360 360 NIA 78400 784 ug/kg 
surface soil 250 400 NIA 78400 784 u g k  
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SEDO 1295 2-Chloronaphthalene surface soil 360 360 NIA 164000000 164000000 u&g 
SED00795 2-Chloronaphthalene surface soil 400 400 NIA I64000000 164000000 ug/kg 
SEDO 1295 2-Butanone wethyl ethyl ketone] surface soil 11 11 NIA 1000000000 1000000000 ug/kg 
SED00795 2-Butanone [Methyl ethyl ketone] surface soil 12 12 NIA 1000000000 1000000000 uslkg 
SED01295 2,6-Dinitrotoluene surface soil 3 60 3 60 NIA 842000 8420 ug/kg 
SED00795 2,6-Dinitrotoluene surface soil 400 400 NIA 842000 8420 ug/kg 
SED01295 2,4-Dinitrotoluene surface soil 360 3 60 NIA 842000 8420 ug/kg 
SED00795 2,4-Dinitrotoluene surface soil 400 400 NIA 842000 8420 ugfl<g 
SEDO I295 2,CDinitrophenol surface soil 890 890 NIA 409000000 409000 u g k  
SED00795 2,4-Dinitrophenol surface soil 990 990 NIA 409000000 409000 4% 
SED01295 2,4-Dimethylphenol surface soil 360 360 N/A 4090000000 409000 ug/kg 

- ~ ~ ~ _ _ _ _ _ _ _ ~  
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SEDO 1295 2,4-Dichlorophenol surface soil 360 360 NIA 6130000 6130000 ug/kg 
SED00795 2,4-Dichlorophenol surface soil 400 400 NIA 6130000 6130000 wk 
SED01295 2,4,6-TrichlorophenoI surface soil 360 360 N/A 52000000 520000 u g k  
SED00795 2,4,6-TrichlorophenoI surface soil 400 400 NIA 52000000 520000 u!#g 
SED01295 2,4,5-TrichlorophenoI surface soil 890 890 N/A 204000000 204000000 ug/kg 
SED00795 2,4,5-TrichlorophenoI surface soil 990 990 NIA 204000000 204000000 ug/kg 
SED01295 1,4-Dichlorobenzene surface soil 360 360 NIA 23800000 238000 
SED00795 1 ,CDichlorobenzene surface soil 400 400 NIA 23800000 238000 ug/kg 
SED01295 1,2-Dichloropropane surface soil 11  I I  N/A 8420000 84200 ug/kg 
SED00795 1,2-Dichloropropane surface soil 12 12 NIA 8420000 84200 ug/kg 
SED01295 1,2-Dichloroethene (total) surface soil 11 I 1  NIA 18400000 18400000 4% 
SED00795 1,2-Dichloroethene (total) surface soil 12 12 N/A 18400000 18400000 u!#g 

SED01295 1,l-Dichloroethene surface soil 1 1  11 NIA 954000 9540 u g k  
SED00795 1, I-Dichloroethene surface soil 12 12 NIA 954000 9540 ug/kg 
SED01295 I,l-Dichloroethane surface soil 11 11 NIA 204000000 204000000 u!#g 
SED00795 1,l-Dichloroethane surface soil 12 12 NIA 204000000 204000000 ug/kg 
SED01295 1,l ,ZTrichloroethane surface soil 11 1 1  NIA 10000000 100000 ug/kg 
SED00795 1,l ,2-Trichloroethane surface soil 12 12 NIA 100000 ug/kg 
SEDO 1295 I ,  1,2,2-Tetrachloroethane surface soil 11 11 NIA 2860000 28600 u g k  
SED00795 lII,2,2-Tetrachloroethane surface soil 12 12 NIA 2860000 28600 ug/kg 
SED01295 I ,  I,l-Trichloroethane surface soil 11 11 NIA 40900000 40900000 ug/kg 
SED00795 I,l,l-Trichloroethane surface soil 12 12 NIA 40900000 40900000 UplkE 

10000000 



Closeout Reuort for IHSS G r o w  600-2 

9.0 WASTE MANAGEMENT 

Waste generated as a result of the accelerated action was limited to the following: 

0 

Approximately 240 yards of concrete was removed and disposed as sanitary waste. 

Approximately 31 cubic feet (approximately 3’x 4’x 6” section) of concrete was 
removed from beneath trailer T452F and disposed as low-level waste (LLW). 

Less than one cubic yard of soil from excess sample material (for example, sample 
returns) was placed into a 55-gallon drum, which is being used to accumulate excess 
sample material from various ER projects. When full, the drum will be sampled and 
dispositioned in accordance with the ER Waste Management Plan (K-H 2001). 

Personal protective equipment (PPE) and plastic from characterization sampling 
activities was considered LLW by default. This waste was dispositioned with similar 
materials in accordance with the ER Waste Management Plan (K-H 2001). 

Other wastes included two 20-yard rolloffs containing asphalt from the asphalt-paved 
areas and one 20-yard rolloff containing trees and shrubs disposed as sanitary waste. 

9.1 SITE RECLAMATION 

After characterization sampling results were received and discussed with the regulatory 
agencies through the consultative process, IHSS Group 600-2 was rough-graded and 6 
inches of topsoil was distributed over the site. The topsoil was graded and then scarified, 
and a seed mix consisting of Canada bluegrass was spread over the site using broadcast- 
seeding methods. Hydromulch was applied to conserve moisture and prevent seed 
erosion. 

0 

9.2 

Not applicable to this project, because no soil was remediated. 

NO LONGER REPRESENTATIVE SAMPLING LOCATIONS 

10.0 DATA QUALITY ASSESSMENT 

The Data Quality Objectives (DQOs) for this project are described in the IASAP (DOE 
2002). All DQOs for this project were achieved based on the following: 

Regulatory agency approved sampling program design (IASAP Addendum 02-06 
[DOE 2002a); 

0 Collection of samples in accordance with the sampling design; 

0 Results of the Data Quality Assessment as described in the following sections. 
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Closeout Report for IHSS Group 600-2 

10.1.1 Data Quality Assessment Process 

The DQA process ensures that the type, quantity and quality of environmental data used 
in decision making are defensible, and is based on the following guidance and 
requirements: 

0 EPA QA/G-4, 1994a, Guidance for the Data Quality Objective Process; 

0 EPA QA/G-9, 1998, Guidance for the Data Quality Assessment Process; Practical 
Methods for Data Analysis; and 

0 

Verification and validation (V&V) of the data are the primary components of the DQA. 
The final data are compared with original project DQOs and evaluated with respect to 
project decisions; uncertainty within the decisions; and quality criteria required for the 
data, specifically precision, accuracy, representativeness, completeness, comparability, 
and sensitivity (PARCCS). Validation criteria are consistent with the following RFETS- 
specific documents and industry guidelines: 

DOE Order 4 14.1 A, 1999, Quality Assurance. 

EPA 540/R-94/012, 1994b, USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review; 

EPA 540/R-94/013, 1994c, USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review; and 

Kaiser-Hill Company, L.L.C.(K-H) V&V Guidelines: 

General Guidelines for Data Verification and Validation, DA-GRO1 -vl , 1997a. 

V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA-RCO1 -vl , 
1998. 

V&V Guidelines for Volatile Organics, DA-SSOl -vl, 1997b. 

V&V Guidelines for Semivolatile Organics, DA-SS02-v1, 1997c. 

V&V Guidelines for Metals, DA-SSOS-VI , 1997d. 

Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-S. 

This report will be submitted to the Comprehensive Environmental, Response, 
Compensation and Liability Act (CERCLA) Administrative Record (AR) for permanent 
storage 30 days after being provided to CDPHE and/or U.S. EPA. 
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0 10.1.2 Verification and Validation of Results 

Verification ensures that data produced and used by the project are documented and 
traceable in accordance with quality requirements. Validation consists of a technical 
review of all data that directly support the project decisions so that any limitations of the 
data relative to project goals are delineated and the associated data are qualified 
accordingly. The V&V process defines the criteria that constitute data quality, namely 
PARCCS parameters. Data traceability and archival are also addressed. V&V criteria 
include the following: 

0 Chain-of-custody; 

0 Preservation and hold-times; 

0 Instrument calibrations; 

0 Preparation blanks; 

0 Interference check samp;s (metal;); 

0 Matrix spikedmatrix spike duplicates (MSMSD); 

Laboratory control samples (LCS); 

0 Field duplicate measurements; 

0 Chemical yield (radiochemistry); 

0 Required quantitation limits/minimum detectable activities (sensitivity of chemical 
and radiochemical measurements, respectively); and 

0 

Evaluation of V&V criteria ensures that PARCCS parameters are satisfactory @e., within 
tolerances acceptable to the project). Satisfactory V&V of laboratory quality controls are 
captured through application of validation “flags”or qualifiers to individual records. 

Sample analysis and preparation methods. 

Raw hardcopy data (e.g., individual analytical data packages) are currently filed by RIN 
and are maintained by Kaiser-Hill Analytical Services Division; older hardcopies may 
reside in the Federal Center in Lakewood, Colorado. Electronic data are stored in the 
WETS Soil and Water Database. 

Both real and QC data, as of June 4,2003 are included on the enclosed CDs. 
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10.1.3 Accuracy 

The following measures of accuracy were evaluated: 0 
0 Laboratory Control Sample Evaluation; 

Surrogate Evaluation; 

0 Field Blanks; and 

Sample Matrix Spike Evaluation. 

Results are compared to method requirements and project goals. The results of these 
comparisons are summarized for RFCA COCs where the result could impact project 
decisions. Particular attention is paid to those values near ALs when quality control (QC) 
results could indicate unacceptable levels of uncertainty for decision-making purposes. 

Laboratory Control Sample Evaluation 

The frequency of Laboratory Control Sample (LCS) measurements, relative to each 
laboratory batch, is given in Table 12. LCS frequency was adequate based on at least one 
LCS per batch. The minimum and maximum LCS results are also tabulated, by 
chemical, for the entire project. While not all LCS results are within tolerances, project 
decisions based on AL exceedances were not affected. Any qualifications of results due 
to LCS performance exceeding upper or lower tolerance limits are captured in the V&V 
flags, described in the Completeness Section. 

Surrogate Evaluation 
0 

The frequency of surrogate measurements, relative to each laboratory batch, is given in 
Table 13. Surrogate frequency was adequate based on at least one set per sample. The 
minimum and maximum surrogate results are also tabulated, by chemical, for the entire 
project. Any qualifications of results due to surrogate results are captured in the V&V 
flags, described in the Completeness Section. 

Field Blank Evaluation 

0 

Results of the field blank analyses are given in Table 14. Detectable amounts of 
contaminants within the blanks, which could indicate possible cross-contamination of 
samples, are evaluated if the same contaminant is detected in the associated real samples. 
Several samples with U-23 8 were qualified as nondetects due to associated equipment 
rinsate blanks, where U-238 was measured at 4 pCi/L. Qualified samples include the 
following: BZ38-007, BZ39-006, BZ39-007, BZ39-009, BZ39-010, BZ39-013, BZ39- 
014, BZ39-016, BZ39-017, CA38-001, CA38-003, CA38-004, CA38-006, CA39-002, 
CA39-004, CA39-010, CA39-005, CA39-007, CA39-008, CA39-010, CA39-011. 
Otherwise, blank contamination was not detected in real samples for any contaminants 
that exceeded action levels within the 600-2 data set. Consequently, no significant blank 
contamination, or false positives, are indicated for any other samples. 
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7439-92-1 

7439-93-2 

7439-96-5 

LEAD LC 89 95 4 4 %REC SW-846 6010/6010B 
LITHIUM LC 94 100 4 4 %REC SW-846 6010/6010B 
MANGANESE LC 87 95 4 4 %REC SW-846 6010/6010B 
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Table 12 
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73 
73 
73 

Table 13 
Surrogate Recovery Summary 0 

2-FLUOROPHENOL 0 88 %REC 
NITROBENZENE-D5 45 86 YOREC 

TERPHENY L-D 14 45 88 %REC 

79-34-5 
79-00-5 
7 5 -3 4-3 
75-35-4 
120-82-1 

Table 14 
Field Blank Summary 

Samwle Matrix Swike Evaluation 

0 

1,1,2,2-TETRACHLOROETHANE MS 58.42 I07 58.42 107 %REC SW-846 8260 
1 ,I ,2-TRICHLOROETHANE MS 61.98 110.7 61.98 110.7 %REC SW-846 8260 
I, I-DICHLOROETHANE MS 47.42 98. I 47.42 98. I %REC SW-846 8260 
I, I-DICHLOROETHENE MS 46.62 94.3 I 46.62 94.3 I %REC SW-846 8260 
1,2,4-TRICHLOROBENZENE MS 15.29 68.79 15.29 68.79 %REC SW-846 8260 

The frequency of MS measurements, relative to each laboratory batch, was adequate 
based on at least one MS per batch. The minimum and maximum of MS results are 
summarized by chemical, for the entire project in Table 15. While some of the recoveries 
appear to be low, results are not rejected based on MS results alone. Project decisions 
were not affected. 

Table 15 
SamDle Matrix SDike Evaluation 

0’ 
I I I I 
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Table 15 
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Table 15 
Sample Matrix Spike Evaluation 

75-09-2 METHYLENE CHLORIDE MS 53.56 105.1 7 7 

7439-98-7 MOLYBDENUM MS 80 85 4 4 

91 -20-3 NAPHTHALENE MS 28 82.35 7 7 

7440-02-0 NICKEL 

621-64-7 N-NITROSO-DI-N-PROPYLAMINE 
95-50-1 0-DICHLOROBENZENE 

106-46-7 P-DICHLOROBENZENE 

106-46-7 P-DICHLOROBENZENE 
87-86-5 PENTACHLOROPHENOL 
108-95-2 PHENOL 
100-02-7 P-NITROPHENOL 
129-00-0 PYRENE 
7782-49-2 SELENIUM 

7440-22-4 SILVER 

7440-24-6 STRONTIUM 

100-42-5 STYRENE 

127-18-4 TETRACHLOROETHENE 

%REC SW-846 8260 
%REC SW-846 

601 0/601 OB 
% W C  SW-846 8260 
YOREC SW-846 

601 0160 I OB 
%REC SW-846 82708 
%REC SW-846 8260 

%REC SW-846 8260 

%REC SW-846 8270B 
%REC SW-846 8270B 

%REC SW-846 8270B 
%REC SW-846 82708 
%REC SW-846 8270B 
YOREC SW-846 

601 0/60 1 OB 

60 10160 1 OB 

6010/6010B 

MS 95 107 4 4 %REC SW-846 

MS 87 I78 4 4 %REC SW-846 

MS 30.83 84.88 7 7 %REC SW-846 8260 

MS 35.88 91.71 7 7 %REC SW-846 8260 

10.1.4 Precision 

Matrix Swike Dudicate Evaluation 

Laboratory precision is measured through use of MSD. Adequate frequency of MSD 
measurements is indicated by at least one MSD in each laboratory batch. Table 16 
indicates that MSD frequencies were adequate. While relatively high variability is 
reflected for those contaminants with greater than 35% RPD, repeatability of real results 
were consistently below action levels. Consequently, project decisions are not altered or 
qualified due to the MSD results. 
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Table 16 
Sample Matrix Spike Duplicate Evaluation 

130 



Closeout Report for IHSS Group 600-2 

Table 16 
Sample Matrix Spike Duplicate Evaluation 

Field Dudicate Evaluation 

Field duplicate results reflect sampling precision, or overall repeatability of the sampling 
process. The frequency of field duplicate collection should exceed 1 field duplicate per 
20 real samples, or 5 percent. Table 17 indicates that sampling frequencies were 
adequate. A common metric for evaluating precision is the relative percent difference 
(RPD) value; RPD values are given in Table 18. Ideally, RPDs of less than 35 percent 
(in soil) indicate satisfactory precision. While relatively high variability is reflected for 
those contaminants with greater than 35 percent RPD, repeatability of real results was 
consistently below action levels for those contaminants. Consequently, project decisions 
are not altered due to the field duplicate results. 
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ACENAPHTHENE 
ACETONE 

Table 17 
Field Duplicate Sample Frequency 

3 
71 

Table 18 
RPD Evaluation 
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Table 18 
RPD Evaluation 
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Table 18 
FWD Evaluation 

TIN 59 
TOLUENE 61 
TRANS- 1,3-DICHLOROPROPENE 14 
TRICHLOROETHENE 14 
VANADIUM 44 
VINYL CHLORIDE 14 
ZINC 22 

Completeness 

Based on original project DQOs, a minimum of 25 percent of ER Program analytical (and 
radiological) results must be formally verified and validated. Of that percentage, no more 
than 10 percent of the results may be rejected, which ensures that analytical laboratory 
practices are consistent with quality requirements. Table 19 shows the number and 
percentage of validated records (codes without “l”), the number and percentage of 
verified records (codes with “1”), and the percentage of rejected records for each analyte 
group. Although the frequency of validation for the project is less than 25 percent for 
several of the analytical suites, the validation goal of 25 percent for the ER program as a 
whole is currently in compliance. Because the same laboratories were used for this 
project, it is inferred that the project’s analytical records are adequate of adequate quality 
for making decisions. 

10.1.5 Sensitivity 

Reporting limits, in units of ugkg for organics, mgkg for metals, and pCi/g for 
radionuclides, were compared with proposed RFCA WRW and Ecological Receptor ALs. 
Adequate sensitivities of analytical methods were attained for all COCs that affect project 
decisions. “Adequate” sensitivity is defined as a reporting limit less than an analyte’s 
associated AL, typically less than one-half the AL. 
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10.1.6 Summary of Data Quality 

The RPDs greater than 35 percent for field duplicate samples exceeded project goals. 
However, all real samples for those contaminants in excess of the RPD goal were 
repeatable at concentrations well below their respective action levels; consequently, 
project decisions were not affected. Although compliance of the project validation 
frequency is less than 25 percent, the ER program goal of 25 percent (frequency) per 
analytical suite is compliance. No records were rejected. If additional V&V information 
is received, IHSS Group 600-2 records will be updated in the Soil Water Database. Data 
qualified as a result of additional data will be assessed as part of the Comprehensive Risk 
Assessment process. Data collected and used for IHSS Group 600-2 is adequate for 
decision-making. 
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IF 

BZ39-0 1 1 
BZ39-007 
BZ39-010 
BZ39-017 

0 

Aroclor-l260 0 0.5 22.00 5.2 NA 286000.00 2860.00 12400.00 - ugn<g 
udkg Aroclor- 1260 0 0.5 12.00 5 NA 286000.00 2860.00 

Aroclor-1260 0 0.5 6.50 5.2 NA 286000.00 2860.00 12400.00 - 
ug/kg Aroclor-1260 0 0.5 120.00 4.9 NA 286000.00 2860.00 12400.00 - 

- 12400.00 
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ug/kg BZ39-017 Aroclor-1260 0.5 2.5 38.00 5.2 NA 53 1022.56 53 10.23 12400.00 - 
BZ39-008 Arsenic 0 0.5 15.00 25 10.09 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
BZ39-011 Arsenic 0 0.5 16.00 25 10.09 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
BZ39-018 Arsenic 0 0.5 14.80 25 10.09 , 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ39-009 Arsenic 0 0.5 18.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ39-014 Arsenic 0 0.5 15.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ38-007 Arsenic 0 0.5 11.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ39-0 17 Arsenic 0 0.5 I7:OO 25 10.09 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
BZ39-010 Arsenic 0 0.5 12.00 25 10.09 . 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
BZ39-0 13 Arsenic 0 ' 0.5 1 1 .oo 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ39-006 Arsenic 0 0.5 12.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ39-0 16 Arsenic 0 0.5 20.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ39-007 Arsenic 0 0.5 14.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
CA39-007 Arsenic 0 0.5 13.00 25 10.09 3.81 22.20 21.6 mg/kg-dry 38 I .OO 
CA39-010 Arsenic 0 0.5 12.00 25 10.09 381.00 22.20 2 1.6 ~~~ mg/kg-dry 
CA38-006 Arsenic 0 0.5 12.00 . 25 10.09 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
CA38-003 Arsenic 0 0.5 11.00 25 10.09 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
BZ38-013 Arsenic 0 0.5 12.00 25 10.09 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
CA38-000 Arsenic 0 0 t.5 1 1 .oo 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ39-021 Arsenic 0.5 1 14.00 25 13.14 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ38-009 Arsenic 0 0.5 16.00 25 10.09 381.00 3.81 22.20 21.6 rngkg-dry 

0 0.5 11.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry BZ38-006 Arsenic . .  

BZ38-005 Arsenic 0 0.5 12.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
BZ38-004 Arsenic 0 0.5 13.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 
CA39-0 13 Arsenic 0 0.5 15.00 25 10.09 38 1 .OO 3.81 22.20 21.6 mg/kg-dry 
BZ39-024 Arsenic 0 0.5 13.00 25 10.09 381.00 3.81 22.20 21.6 mg/kg-dry 

3 . 8 1 ~ ~ ~ -  ~~ ~~~~ ~~~ 
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BZ39-0 1 1 
BZ39-018 
BZ39-009 
BZ39-014 
BZ38-007 
BZ39-017 
BZ39-0 IO 
BZ39-0 13 
8239-006 
BZ39-016 
BZ39-007 
CA39-004 
CA39-007 
CA39-010 
CA38-006 

CA38-003 
CA38-001 
CA39-002 
CA39-005 
CA39-008 
CA39-011 
CA39-001 
BZ38-013 
BZ38-012 
CA38-000 

CA38i004 

IHSS Group 600-2 Wildlife Refuge Worker/Ecological Receptor Action Level Comparison Table of Results Greater than Background Mean 
Plus Two Standard Deviations or Detectionrneporting Limit 

J 

mdkg-dry Barium 0 0.5 665.00 150 141.26 134000.00 134000.00 26400.00 - 

mdkg-dry Barium 0 0.5 683.00 150 141.26 134000.00 134000.00 26400.00 - 
mdkg-dry Barium 0 0.5 453.00 150 141.26 134000.00 134000.00 26400.00 - 
mdkg-dry Barium 0 0.5 410.00 150 141.26 134000.00 134000.00 26400.00 - 
mg/kg-dry 26400.00 - Barium 0 . O S  744.00 150 141.26 134000.00 134000.00 
mg/kg-dry 26400.00 - Barium 0 0.5 718.00 150 141.26 134000.00 134000.00 
mglkg-dry 26400.00 - 0 0.5 627.00 150 141.26 134000.00 134000.00 Barium 

mg/kg-dry Barium 0 0.5 731.00 150 141.26 134000.00 134000.00 26400.00 - 
Barium 0. 0.5 699.00 150 141.26 134000.00 134000.00 26400.00 - 

mdkg-dry 26400.00 - Barium 0 0.5 553.00 150 141.26 134000.00 134000.00 
mdkg-dry 134000.00 26400.00 - Barium 0 0.5 662.00 150 141.26 134000.00 

Barium 0 0.5 751.00 150 141.26 134000.00 134000.00 26400.00 - mg/kg-dry 
mdkg-dry Barium 0 0.5 664.00 150 141.26 134000.00 134000.00 26400.00 - 

Barium 0 0.5 655.00 150 141.26 134000.00 134000.00 26400.00 - mg/kg-dry . 
26400.00 - Barium 0 0.5 552.00 

Barium 0 0.5 447.00 150 141.26 134000.00 134000.00 26400.00 - 
Barium 0 0.5 708.00 150 141.26 134000.00 134000.00 26400.00 - 
Barium 0 0.5 689.00 150 141.26 134000.00 134000.00 26400.00 - 

26400.00 - 141.26 134000.00 134000.00 Barium 0 0.5 607.00 150 
26400.00 - 0.5 816.00 150 141.26 134000.00 134000.00 Barium 0 
26400.00 - 150 141.26 134000.00 134000.00 Barium 0 0.5 694.00 
26400.00 - 150 141.26 ' 134000.00 134000.00 Barium 0 0.5 610.00 

Barium 0 0.5 670.00 150 141.26 134000.00 26400.00 - 134000.00 
Barium 0 0.5 644.00 150 141.26 134000.00 26400.00 - 134000.00 
Barium 0 0.5 674.00 . 150 141.26 134000.00 26400.00 - 134000.00 
Barium 0 0.5 663.00 150 141.26 134000.00 . 134000.00 26400.00 - 

mglkg-dry 

mdkg-dry 
mdkg-dry 
mdkg-dry 

mdkg  
mdkg-dry 
mdkg-dry 
mglkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 

150 141.26 134000.00 134000.00 
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mdkg-dry BZ38-010 Barium 0.5 1 666.00 150 
8238-01 1 Barium 0.5 1 659.00 150 289.38 134000.00 134000.00 26400.00 - wdkg-dry 

mdkg-dry BZ39-020 Barium 0.5 
BZ39-021 Barium 0.5 1 805.00 150 289.38 134000.00 134000.00 26400.00 - mdkg-dry 
BZ39-022 Barium 0.5 1 694.00 ' 150 289.38 134000.00 134000.00 . 26400.00 - mglkg-dry 

BZ38-009 Barium 0 0.5 622.00 . 150 141.26 134000.00 134000.00 26400.00 - W&-dry 
mdkg-dry 0 0.5 862.00 I50 141.26 134000.00 134000.00 26400.00 - BZ38-A08 Barium 
mdkg-dry 0 0.5 405.00 150 141.26 134000.00 134000.00 . 26400.00 - BZ38-006 Barium 
mdkg-dry BZ38-005 Barium 0 0.5 634.00 150 141.26 134000.00 . 134000.00 26400.00 - 

BZ38-002 Barium 0 0.5 519.00 150 141.26 134000.00 134000.00 26400.00 - mglkg-dry 
mdkg-dry 150 141.26 134000.00 134000.00 26400.00 - BZ38-003 Barium 0 0.5 592.00 
mdkg-dry BZ38-004 Barium 0 0.5 668.00 150 141.26 134000.00 134000.00 26400.00 - 
mdkg-dry CA39-012 Barium 0 ' 0.4 731.00 150 141.26 134000.00 134000.00 26400.00 - 
mdkg-dry CA39-013 Barium 0 0.5 742.00 150 141.26 134000.00 134000.00 26400.00 - 
mdkg-dry BZ39-024 ' Barium 0 0.5 736.00 150 141.26 134000.00 -134000.00--- 26400.00 - 
mdkg-dry 8239-025 Barium 0 0.5 827.00 150 141.26 134000.00 134000.00 26400.00 - 

CA39-003 Benzo(A)Anthracene 0 0.5 57.00 41 NA 784000.00 34900.00 800,000 ug/kg 
BZ38-007 Benzo(A)Anthracene 0 0.5 220.00 42 NA 784000.00 7840.00 34900.00 800,000 ug/kg 

BZ39-006 Benzo(A)Anthracene 0 0.5 48.00 41 NA 784000.00 7840.00 34900.00 800,000 u g b  
BZ39-0 16 Benzo(A)Anthracene 0 0.5 96.00 40 NA 784000.00 7840.00 34900.00 800,000 ug/kg. 
BZ39-017 Benzo(A)Anthracene 0 0.5 64.00 40 NA 784000.00 . 7840.00 34900.00 800,000 udkg 
CA38-00 1 Benzo(A)Anthracene 0 0.5 66.00 41 NA 784000.00 7840.00 34900.00 800,000 ug/kg 
CA38-003 Benzo(A)Anthracene 0 0.5 83.00 40 NA 784000.00 7840.00 34900.00 800,000 ug/kg 
CA38-004 Benzo(A)Anthracene 0 0.5 62.00 40 NA 784000.00 34900.00 800,000 ug/kg 
tA38-006 Benzo(A)Anthracene 0 0.5 49.00 40 NA ' 784000.00 7840.00 34900.00 800,000 ug/kg 

289.38 134000.00 134000.00 26400.00 - 

1 797.00 150 289.38 134000.00 134000.00 26400.00 - 

~~~ ~~ ~ 

7840.00 

BZ39-018 Benzo(A)Anthracene 0 0.5 100.00 41 NA 784000.00 7840.00 34900.00 800,000 u g k  ~ ' 

7840.00 
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BZ39-025 
BZ38-003 
BZ38-007 
BZ38-0 12 
BZ39-022 
CA39-003 
BZ39-008 
BZ39-011 
BZ39-018 
BZ39-009 
BZ39-014 
BZ38-007 
BZ39-017 
BZ39-010 

IHSS Group 600-2 Wildlife Refuge Worker/Ecological Receptor Action Level Comparison Table of Results Greater than Background Mean 
Plus Two Standard Deviations or DetectionEteporting Limit 

ug/kg Bis(2-Ethylhexy1)Phthalate 0 0.5 380.00 70 NA 40900000.00 409000.00 1970000.00 - 
Butylbenzylphthalate 0 0.5 110.00 35 NA 409000000.00 409000000.00 1 47000000.00 - 

mdkg-dry Cadmium 0 0.5 2.90 85 1.61 2040.00 2040.00 962.00 - 
Cadmium 0 0.5 3.80 85 1.61 2040.00 2040.00 962.00 - mg/kg-dry 

mdkg-dry 1 1.80 85 1.70 2040.00 2040.00 962.00 - Cadmium 0.5 .. 

mdkg Chromium 0 0.5 23.00 0.055 16.99 8720.00 1020.00 268.00 - 

mdkg-dry Chromium 0 0.5 43.00 90 16.99 8720.00 1020.00 268.00 - 
mdkg-dry Chromium 0 0.5 38.00 90 16.99 8720.00 1020.00 268.00 - 
mdkg-dry Chromium 0 0.5 32.50 90 16.99 8720.00 1020.00 268.00 - 
mdkg-dry Chromium 0 0.5 5 1 .OO 90 16.99 8720.00 1020.00 268.00 - 

mdkg-dry Chromium 0 0.5 36.00 90 16.99 8720.00 1020.00 268.00 - 
Chromium 0 0.5 48.00 90 16.99 . 8720.00 1020.00 268.00 - mdkg-dry 

mdkg-dry Chromium 0 ' . 0.5 46.00 90 16.99 8720.00 1020.00 268.00 - 
mdkg-dry Chromium 0 0.5 35.00 90 16.99 8720.00 268.00 - 1020.00 

CA39-010 
CA38-006 
CA38-004 
CA38-003 
CA38-001 
CA39-002 

A-7 

mdkg-dry 
mdkg-dry 
mg/kg-dry 
mdkg-dry 

mdkg 

Chromium 0 0.5 26.00 90 16.99 8720.00 1020.00 268.00 - 
Chromium 0 0.5 50.00 90 16.99 8720.00 1020.00 268.00 - 
Chromium 0 0.5 22.00 90 16.99 8720.00 1020.00 268.00 - 
Chromium 0 0.5 43.00 90 16.99 8720.00 1020.00 268.00 - 
Chromium 0 0.5 34.00 90 16.99 8720.00 1020.00 268.00 - 
Chromium 0 0.5 30.00 90 16.99 8720.00 1020.00 268.00 - rndkg-dry 
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CA39-008 Chromium 0 0.5 23.00 90 16.99 8720.00 1020.00 268.00 - mdkg-dry ' 
CA39-01 I Chromium 0 0.5 34.00 90 16.99 1020.00 268.00 - mdkg-dry 
CA39-001 Chromium 0 0.5 27.00 90 16.99 8720.00 1020.00 268.00 - mdkg-dry 

mdkg-dry BZ38-0 13 Chromium 0 0.5 41.00 90 
BZ38-012 Chromium 0 0.5 39.00 90 16.99 8720.00 1020.00 268.00 - mdkg-dry 
CA38-000 Chromium 0 0.5 53.00 90 16.99 8720.00 1020.00 268.00 - mdkg-dry 

mdkg-dry CA38-002 Chromium 0 0.5 
mdkg-dry BZ38-009 Chromium 0 0.5 

BZ38-AO8 Chromium 0 0.5 63.00 90 16.99 1020.00 268.00 - mdkg-dry 
mdkg-dry BZ38-006 Chromium 0 0.5 19.00 90 

BZ38-005 Chromium 0 0.5 30.00 90 16.99 8720.00 1020.00 268.00 - mg/kg-dry 
BZ38-002 Chromium 0 0.5 33.00 90 16.99 8720.00 1020.00 268.00 - mdkg-dry 
BZ38-003 Chromium 0 0.5 40.00 90 16.99 8720.00 1020.00 268.00 - mdkg-dry 
BZ38-004 Chromium 0 0.5 31.00 . 90 16.99 1020.00 268.00 - mdkg-dry 
CA39-012 Chromium 0 0.4 24.00 90 16.99 8720.00 1020.00 268.00 - rng/kg-dry ' 

CA39-013 Chromium 0 0.5 48.00 90 16.99 8720.00 1020.00 268.00 - mdkg-dry 
mdkg-dry 8239-024 Chromium 0 0.5 48.00 90 

BZ39-025 Chromium 0 0.5 3 1 .oo 90 16.99 8720.00 1020.00 268.00 - mdkg-dry 
ug/kg CA38-005 Chrysene 0 0.5 
u&g 
ug/kg 
ug/ki3 
U g n C P  
udkg 
ug/kg 
ug/kg 

8720.00 

16.99 8720.00 1020.00 268.00 - 

59.00 90 16.99 8720.00 1020.00 268.00 - 
5 1 .oo 90 16.99 8720.00 1020.00 268.00 - 

16.99 8720.00 1020.00 268.00 - 
8720.00 

8720.00 

16.99 8720.00 . 1020.00 268.00 - 

88.00 56 NA 78400000.00 784000.00 3490000.00 - 
3490000.00 - 8238-007 Chrysene 0 0.5 240.00 57 NA 78400000.00 784000.00 

62.00 56 NA 78400000.00 3490000.00 - 784000.00 0 0.5 CA39-003 Chrysene 
0.5 120.00 55 NA 78400000.00 784000.00 3490000.00 - BZ39-0 18 Chrysene 0 

0 0.5 99.00 55 NA 78400000.00 784000.00 3490000.00 - BZ39-016 Chrysene 
69.00 54 NA . 78400000.00 784000.00 3490000.00 - BZ39-0 17 Chrysene 0 0.5 

3490000.00 - CA38-001 Chrysene 0 0.5 65.00 55 NA 78400000.00 784000.00 
CA38-003 Chrysene 0 0.5 73.00 54 NA 78400000.00 784000.00 3490000.00 - 
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.. 

~ d k g - d r y  
mdkg-dry 

BZ39-007 Copper 0 0.5 64.00 300 18.06 75600.00 75600.00 40900.00 - 
CA39-004 Copper 0 0.5 62.00 300 18.06 75600.00 75600.00 40900.00 - 
CA39-007 Copper 0 0.5 67.00 300 18.06 75600.00 40900.00 - mglkg-dry 75600.00 
CA39-010 Copper 0 0.5 79.00 300 18.06 75600.00 75600.00 40900.00 - mglkg-dry 

mdkg-dry 
w k - d r y  

mdkg  
mdkg-dry 

CA38-006 Copper 0 0.5 62.00 300 18.06 75600.00 75600.00 40900.00 - 
CA38-004 Copper 0 0.5 56.00 300 18.06 75600.00 75600.00 40900.00 - 

CA38-00 1 Copper 0 0.5 56.00 300 18.06 75600.00 75600.00 40900.00 - 
CA39-002 Copper 0 0.5 57.00 3 00 18.06 75600.00 75600.00 40900.00 - 

CA38-003 Copper 0 0.5 64.00 300 18.06 75600.00 75600.00 40900.00 - mg/kg-dry 

CA39-005 Copper 0 0.5 49.00 300 18.06 75600.00 75600.00 40900.00 - mg/kg-dry 
CA39-008 Copper 0 0.5 43.00 300 18.06 75600.00 75600.00 40900.00 - mglkg-dry 

w k d r y  
w k - d r y  

CA39-011 Copper 0 0.5 46.00 300 18.06 75600.00 75600.00 40900.00 - 
CA39-00 1 Copper 0 0.5 69.00 300 18.06 75600.00 75600.00 40900.00 - 
BZ38-013 Copper 0 0.5 71.00 3 00 18.06 75600.00 75600.00 40900.00 - mglkg-dry 

40900.00 - mg/kg-dry BZ38-012 Copper 0 0.5 52.00 300 18.06 
mg/kg-dry 

75600.00 75600.00 
CA38-000 Copper 0 0.5 53.00 300 18.06 75600.00 75600.00 40900.00 - 
CA38-002 Copper 0 0.5 58.00 300 18.06 75600.00 75600.00 40900.00 - 
BZ3 8-0 IO Copper 0.5 1 69.00 300 38.21 75600.00 75600.00 40900.00 - 
BZ38-011 Copper 0.5 1 77.00 300 38.21 75600.00 75600.00 40900.00 - 

mdkg-dry 
mdkg-dry 
mdkg-dry 

BZ39-020 Copper 0.5 1 100.00 300 38.21 75600.00 75600.00 40900.00 - mglkg-dry 
BZ39-021 Copper 0.5 1 91.00 300 38.21 75600.00 75600.00 40900.00 - mg/kg-dry 

mglkg-dry BZ39-022 Copper 0.5 1 53.00 300 38.21 75600.00 75600.00 40900.00 - 
BZ38-009 Copper 0 0.5 47.00 300 18.06 75600.00 75600.00 40900.00 - mglkg-dry 

W#g-dry BZ38-A08 Copper 0 0.5 58.00 300 18.06 75600.00 75600.00 40900.00 - 

BZ38-006 Copper 0 0.5 36.00 300 18.06 75600.00 75600.00 40900.00 - mglkg-dry 

mdkg-dry BZ38-005 Copper 0 0.5 78.00 300 18.06 75600.00 75600.00 - 40900.00 
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.. , 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
W k - d r y  
mdkg-dry 

ug/kg 
ug/kg 
ug/kg 
u g k  
ug/kg 
ug/kg 
4% 
ug/kg 
ug/kg 
ug/kg 
u g h  
ug/kg 
w f i g  

udkg 
ug/kg 
! J a g  
w / k g  
ug/kg 
u d k g  
u g h  

BZ38-003 Copper 0 0.5 47.00 300 18.06 . 75600.00 75600.00 40900.00 - 
BZ38-004 Copper 0 0.5 7 1 .OO 300 18.06 75600.00 75600.00 40900.00 - 
CA39-012 Copper 0 0.4 56.00 300 18.06 75600.00 40900.00 - 
CA39-013 Copper 0 . 0.5 79.00 300 18.06 75600.00 40900.00 - 
BZ39-024 Copper 0 0.5 97.00 300 18.06 75600.00 75600.00 40900.00 - 
BZ39-025 Copper 0 0.5 56.00 300 18.06 75600.00 75600.00 40900.00 - 
BZ38-0 1 1 Dibenz(A,H)Anthracene 0.5 1 60.00 49 NA 152800.98 1528.01 3490.00 - 
BZ39-022 Dibenz(A,H)Anthracene 0.5 1 75.00 49 NA 152800.98 1528.01 3490.00 - 
CA39-012 Dibenz(A,H)Anthracene 0 0.4 100.00 . 48 NA 78400.00 784.00 3490.00 - 
CA39-013 Dibenz(A,H)Anthracene 0 0.5 240.00 49 . NA 78400.00 784.00 3490.00 - 
BZ39-024 Dibenz(A,H)Anthracene 0 0.5 82.00 49 NA 78400.00 784.00 3490.00 - 

NA - - 73700000.00 - BZ38-003 Di-N-Butyl Phthalate 0 0.5 230.00 78 
BZ38-AO4 Di-N-Octyl Phthalate 0 0.5 61.00 38 NA 1000000000.00 40900000.00 14700000.00 - 
CA38-005 Fluoranthene 0 0.5 200.00 88 NA 8 1800000.00 8 1800000.00 27200000.00 - 
BZ38-007 Fluoranthene 0 0.5 640.00 90 NA 8 1800000.00 8 1800000.00 27200000.00 - 
BZ39-018 Fluoranthene 0 0.5 220.00 87 NA 8 1800000.00 8 1800000.00 27200000.00 - 
BZ39-006 Fluoranthene 0 0.5 130.00 88 NA 8 1800000.00 8 1800000.00 27200000.00 - 
BZ39-016 Fluoranthene 0 0.5 250.00 86 NA 81 800000.00 8 1800000.00 27200000.00 - 
BZ39-017 Fluoranthene 0 0.5 160.00 86 NA 8 1800000.00 8 1800000.00 27200000.00 - 
CA38-001 Fluoranthene 0 0.5 130.00 88 NA 81 800000.00 8 1800000.00 27200000.00 - 
CA38-003 Fluoranthene 0 0.5 150.00 86 NA 8 1800000.00 8 1800000.00 27200000.00 - 
CA38-004 Fluoranthene 0 0.5 130.00 '. 87 NA 8 1800000.00 8 1800000.00 27200000.00 - 
CA38-006 Fluoranthene 0 0.5 100.00 86 NA 8 1800000.00 8 1800000.00 27200000.00 - 
CA39-007 Fluoranthene 0 0.5 130.00 88 NA 8 1800000.00 8 1800000.00 27200000.00 - 
BZ38-008 Fluoranthene 0 0.5 420.00 86 NA 8 1800000.00 8 1800000.00 27200000.00 - 
BZ38-009 Fluoranthene 0 0.5 150.00 87 NA 8 1800000.00 8 1800000.00 27200000.00 - 

75600.00 
75600.00 

~ ~ ~ 
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u g k  

udkg 
ug/kg 
ug& 
u g h  
u d k 3  
ugkz 
u g h  
ug/kg 
ug/kg 

u&g 
w k g  
udkg 
u g k  
ug/kg 
u g k  
ug/kg 
ug/kg 
u g k  
ug/kg 
u g k  
u g k  
ug/kg 
u g k  
mdkg 

NA 8 1800000.00 8 1800000.00 27200000.00 - 

1 110.00 88 NA 537002709.13 5370027.09 27200000.00 - 
500.00 88 NA 537002709.13 5370027.09 27200000.00 - 

87 NA 8 1800000.00 8 1800000.00 27200000.00 - 
89 NA 8 1800000.00 8 1800000.00 27200000.00 - 

0.5 1800.00 87 NA 8 1800000.00 8 1800000.00 27200000.00 - 
0 0.5 240.00 87 NA 8 1800000.00 ' 8 1800000.00 27200000.00 - 

NA 8 1800000.00 8 1800000.00 27200000.00 - 
NA 8 1800000.00 8 1800000.00 . 27200000.00 - 

NA 8 1800000.00 81800000.00 40800000.00 - 
78 NA 8 1800000.00 8 1800000.00 40800000.00 - 

I50.00 52 NA 784000.00 7840.00 34900.00 - 

65.00 49 NA 784000.00 7840.00 34900.00 - 
49 NA .784000.00 7840.00 34900.00 - 

13953 14.91 13953. I5 34900.00 - 

BZ38-013 Fluoranthene 0 0.5 200.00 88 
BZ39-02 1 Fluoranthene 0.5 
BZ39-022 Fluoranthene 0.5 1 
CA38-002 Fluoranthene 0 0.5 150.00 
CA39-001 Fluoranthene 0 0.5 130.00 

CA39-013 Fluoranthene 0 
BZ39-024 Fluoranthene 
BZ39-025 Fluoranthene 0 0.5 160.00 86 
CA39-003 Fluoranthene 0 0.5 120.00 88 

CA39-012 Fluorene 0 0.4 130.00 78 
CA39-013 Fluorene 0 0.5 82.00 
BZ38-007 Indeno( 1,2,3-Cd)Pyrene 0 0.5 
BZ39-018 Indeno( 1,2,3-Cd)Pyrene 0 0.5 74.00 50- ~~ ~ NA 784000.00 7840.00 
BZ39-016 Indeno( 1,2,3-Cd)Pyrene 0 0.5 
BZ38-008 . Indeno( 1,2,3-Cd)Pyrene 0 0.5 120.00 

BZ38-013 Indeno( 1,2,3-Cd)Pyrene 0 0.5 56.00 50 NA 784000.00 7840.00 34900.00 - 

BZ39-022 Indeno( 1,2,3-Cd)Pyrene 0.5 1 130.00 50 NA 13953 14.91 13953.15 34900.00 - 
CA39-012 Indeno( 1,2,3-Cd)Pyrene 0 0.4 ' 230.00 49 NA 784000.00 7840.00 34900.00 - 
CA39-013 Indeno(l,2,3-Cd)Pyrene . 0 0.5 540.00 50 NA 784000.00 7840.00 34900.00 - 
BZ39-024 Indeno( 1,2,3-Cd)Pyrene 0 0.5 86.00 50 NA 784000.00 7840.00 34900.00 - 

54.00 49 NA 784000.00 7840.00 34900.00 - BZ39-025 Indeno( 1,2,3-Cd)Pyrene 0 0.5 
CA38-005 Indeno( 1,2,3-Cd)Pyrene 0 0.5 62.00 50 NA 784000.00 7840.00 34900.00 - 
BZ39-032- Iron 0 0.5 25400.00 1.5 18037.00 6 13000.00 6 13000.00 307000.00 - 

CA39-012 Fluoranthene 0 0.4 880.00 86 NA 8 1800000.00 8 1800000.00 27200000.00 - 

BZ38-007 Fluorene 0 0.5 ' 99.00 82 NA 8 1800000.00 8 1800000.00 40800000.00 , - udkg 

~~ - 34900.00 

BZ38-011 Indeno( 1,2,3-Cd)Pyrene 0.5 1 100.00 50 NA 
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, 
BZ3 8-0 IO Iron 0.5 1 49600.00 2500 41046.52 613000.00 6 13000.00 307000.00 - mdkg-dry 
BZ38-011 Iron 0.5 1 78800.00 2500 41046.52 613000.00 6 13000.00 307000.00 - mdkg-dry 

W b - d r y  2500 41046.52 6 13000.00 613000.00 307000.00 - BZ39-020 Iron 0.5 1 72000.00 
BZ39-021 Iron 0.5 1 80000.00 2500 41046.52 6 13000.00 6 13000.00 307000.00 - mg/kg-dry 
BZ39-022 Iron 0.5 1 47700.00 2500 41 046.52 6 13000.00 61 3000.00 307000.00 - mglkg-dry 
BZ38-009 Iron 0 0.5 38200.00 2500 18037.00 61 3000.00 613000.00 307000.00 - mdkg-dry 
BZ38-AO8 Iron 0 0.5 43400.00 2500 18037.00 6 13000.00 6 13000.00 307000.00 - mglkg-dry 

wdkg-dry BZ38-005 Iron 0 0.5 34500.00 2500 18037.00 6 13000.00 613000.00 307000.00 - 
w&@Y BZ38-002 Iron 0 0.5 29500.00 2500 18037.00 613000.00 613000.00 307000.00 - 
mdkg-dry BZ38-003 Iron 0 0.5 30200.00 2500 18037.00 613000.00 613000.00 307000.00 - 

BZ38-004 Iron 0 0.5 33800.00 2500 18037.00 613000.00 613000.00 307000.00 - mglkg-dry 
%@-dry CA39-012 Iron 0 0.4 33400.00 2500 1 803 7.00 6 13000.00 6 13000.00 307000.00 - 
mg/kg-dry 613000.00 613000.00 307000.00 - CA39-013 Iron 0 0.5 41300.00 2500 18037.00 
mg/kg-dry BZ39-024 Iron 0 0.5 44800.00 2500 18037.00 613000.00 6 13000.00 307000.00 - 
mdkg-dry BZ39-025 Iron 0 0.5 31300.00 2500 1 803 7 .OO 613000.00 613000.00 307000.00 - 

BZ39-007 Lead 0 0.5 363.00 20 54.62 1000.00 I000.00 1000.00 98 mdkg-dry 
CA39-010 Lead 0 0.5 235.00 20 54.62 1000.00 1000.00 1000.00 98 w z k d r y  

mdkg BZ39-030 Lithium 0 0.5 11.90 0.18 11.55 40900.00 40900.00 

mdkg CA38-005 Lithium 0 0.5 12.10 0.18 11.55 40900.00 40900.00 20400.00 L 

mdkg CA39-003 Lithium 0 0.5 12.10 0.18 11.55 40900.00 40900.00 20400.00 - 
mdkg BZ39-032 Lithium 0 0.5 11.80 0.18 11.55 40900.00 40900.00 20400.00 - 
mdkg  BZ39-032 Manganese 0 0.5 561.00 0.034 365.08 66800.00 66800.00 3480.00 - 

mdkg-dry BZ39-008 Manganese 0 0.5 534.00 200 365.08 66800.00 66800.00 3480.00 - 
mdkg-dry BZ39-0 18 Manganese 0 0.5 572.00 200 365.08 66800.00 66800.00 3480.00 - 
mglkg-dry BZ39-009 Manganese 0 0.5 398.00 200 365.08 66800.00 66800.00 3480.00 - 
mdkg-dry BZ39-014 Manganese 0 0.5 546.00 200 365.08 66800.00 66800.00 3480.00 - I 

~ ~ ~ 

- 20400.00 

I 

I 
I 
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BZ39-0 17 Manganese 0 0.5 790.00 200 365.08 66800.00 66800.00 3480.00 - mglkg-dry 

BZ39-013 Manganese 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mgn(g-drj 

0.5 618.00 200 365.08 66800.00 66800.00 3480.00 - BZ39-010 Manganese 0 
0 0.5 908.00 200 ' 365.08 66800.00 66800.00 3480.00 - 

BZ39-006 Manganese 0 0.5 616.00 200 365.08 66800.00 66800.00 3480.00 - 
BZ39-007 Manganese 0 0.5 647.00 200 365.08 66800.00 66800.00 3480.00 - 

0 0.5 535.00 200 365.08 66800.00' 66800.00 3480.00 - 
CA39-007 Manganese 0 0.5 464.00 200 365.08 66800.00 66800.00 3480.00 - 
CA39-010 Manganese 0 0.5 549.00 200 365.08 66800.00 66800.00 3 480 .OO - 

CA38-003 Manganese 0 0.5 557.00 200 365.08 66800.00 66800.00 3480.00 - 
CA38-001 Manganese 0 0.5 482.00 200 365.08 66800.00 66800.00 3480.00 - 
CA39-002 Manganese 0 .0.5 552.00 200 365.08 66800.00 66800.00 3480.00 - 
CA39-005 Manganese 0 0.5 378.00 200 365.08 66800.00 66800.00 3480.00 - 
CA39-008 Manganese 0 0.5 432.00 200 365.08 6680000 66800.00 3480.00 - 
CA39-00 1 Manganese 0 0.5 589.00 200 365.08 66800.00 66800.00 3480.00 - 
BZ38-013 Manganese 0 0.5 449.00 200 365.08 66800.00 66800.00 3480.00 - 
BZ38-012 Manganese 0 0.5 462.00 200 365.08 66800.00 66800.00 3480.00 - 
CA38-000 Manganese 0 0.5 476.00 200 365.08 66800.00 66800.00 3480.00 - 
CA38-002 Manganese 0 0.5 457.00 200 365.08 66800.00 66800.00 3480.00 - 
BZ38-0 IO Manganese 0.5 1 1030.00 200 901.62 66800.00 66800.00 3480.00 - 
BZ38-0 1 1 Manganese 0.5 1 1760.00 200 901.62 66800.00 66800.00 3480.00 - 

BZ39-020 Manganese 0.5 1 1640.00 200 901.62 66800.00 66800.00 3480.00 - 
BZ39-02 1 Manganese 0.5 1 1520.00 200 901.62 66800.00 66800.00 3480.00 - 
BZ38-009 Manganese 0 0.5 746.00 200 365.08 66800.00 66800!00 3480.00 - 
BZ38-AO8 Manganese 0 0.5 831.00 200 365.08 66800.00 66800.00 3480.00 - 

CA39-004 Manganese 

CA38-006 Manganese 0 O S  512.00 200 365.08 66800.00 66800.00 3480.00 - mg/kg-dry 
CA38-004 Manganese 0 0.5 564.00 200 365.08 66800.00 66800.00 3480.00 - mglkg-dry 

m g/kg-d ry 
mdkg  

w k - d r y  
mdkg-dry 
mdkg-dry 
wkwY 
w k - d r y  
~g/kfJ-dry 
mdkg-dry 
mdkg-dry 
Wkg-dry 

wk+Y 
mg/kg-dry 
mdkg-dry 
mdkg-dry 

-~ ~~~ 

mg/kg-dry 
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mglkg-dry 
BZ38-003 Manganese 0 0.5 506.00 200 365.08 66800.00 3480.00 - mglkg-dry 66800.00 

mdkg-dry 
CA39-012 Manganese 0 0.4 520.00 200 365.08 66800.00 66800.00 3480.00 - mgtkg-dry 

mdkg-dry 
mdkg-dry 

mdkg 
mdkg 
mg/kg 

mdkg 
u g k  
ug/kg 
u g k  
ug/kg 
ug/kg 
ug/kg 

BZ38-002 Manganese 0 0.5 392.00 200 365.08 66800.00 66800.00 3480.00 - 

BZ38-004 Manganese 0 0.5 644.00 200 365.08 66800.00 66800.00 3480.00 - 

BZ39-024 Manganese 0 0.5 625.00 200 365.08 66800.00 66800.00 3480.00 - 
BZ39-025 Manganese 0 0.5 624.00 200 365.08 66800.00 66800.00 3480.00 - 

BZ39-029 Mercury 0 0.5 0.15 0.0013 0.13 613.00 613.00 25200.00 - 
BZ39-029 Molybdenum 0 0.5 0.41 0.14 NA 10200.00 10200.00 5 1 10.00 - 
BZ39-030 Molybdenum 0 0.5 0.41 0.13 NA 10200.00 10200.00 5 1 10.00 - 

BZ39-032 Molybdenum 0 0.5 0.18 0.14 NA 10200.00 10200.00 5 1 10.00 - 

BZ38-007 Naphthalene 0 0.5 83.00 75 NA 8 1800000.00 8 1800000.00 3090000.00 - 
BZ38-011 Naphthalene 0.5 1 91.00 13 NA 10142197. I O  101421.97 3090000.00 - 
CA39-012 Naphthalene 0 0.4 120.00 72 NA 8 1800000.00 8 1800000.00 3090000.00 - 

CA38-005 Naphthalene 0.5 2.5 9.09 5.3 NA 101421 97. I O  101421.97 3090000.00 - 
CA39-002 Naphthalene 0.5 2.5 5.14 -5.1 NA 101421 97. I O  101421.97 3090000.00 - .  

CA39-008 Naphthalene 0.5 2.5 24.37 5.2 NA I O  1421 97. I O  101421.97 3090000.00 - 

CA39-003 Molybdenum 0 0.5 1.40 0.14 NA 10200.00 10200.00 51 10.00 - mglkg 

BZ39-008 Nickel 0 0.5 53.00 60 14.9 1 40900.00 40900.00 20400.00 - mglkg-dry 
BZ39-011 Nickel 0 0.5 61.00 60 14.91 40900.00 40900.00 20400.00 - mglkg-dry 
BZ39-018 Nickel 0 0.5 21.80 60 14.9 1 40900.00 40900.00 20400.00 - 
BZ39-009 Nickel 0 0.5 46.00 60 14.91 40900.00 40900.00 20400.00 - 
BZ39-0 14 Nickel 0 0.5 35.00 60 14.91 40900.00 40900.00 20400.00 - mglkg-dry , 
BZ38-007 Nickel 0 0.5 43.00 60 14.91 40900.00 40900.00 20400.00 - 

BZ39-017 Nickel 0 0.5 33.00 60 14.91 40900.00 40900.00 20400.00 - 
BZ39-010 Nickel 0 0.5 46.00 60 14.91 40900.00 40900.00 20400.00 - 
BZ39-013 Nickel 0 0.5 47.00 60 14.91 40900.00 40900.00 20400.00 - 

mdkg-dry 
mdkg-dry 

mdkg-dry 

mdkg-dry 
mdkg-dry 

mglkg-dry 

I 
I 
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60 14.91 40900.00 40900.00 20400.00 - 

46.00 60 14.91 40900.00 40900.00 20400.00 - 

BZ39-007 Nickel 0 0.5 32.00 

CA39-007 Nickel 0 0.5 
CA39-004 Nickel 0 0.5 24.00 60 14.9 1 40900.00 20400.00 - mdkg-dry 

mdkg-dry 
CA39-010 Nickel 0 0.5 5 1 .oo 60 14.9 1 40900.00 40900.00 20400.00 - mdkg-d~ry 
CA38-006 Nickel 0 0.5 5 1 .OO 60 14.91 40900.00 20400.00 - mgikg-dry 

mdkg-dry 
20400.00 - W&g-dry 

m d k g  
mdkg-dry 

40900.00 20400.00 - mdkg-dry 
40900.00 20400.00 - mdkg-dry 

mdkg-dry 
CA39-001 Nickel 0 0.5 25.00 60 14.91 40900.00 20400.00 - mdkg-dry 

60 14.91 40900.00 20400.00 - mdkg-dry 

CA38-000 Nickel 0 0.5 45.00 60 14.9 1 40900.00 40900.00 20400.00 - ~ d k g - d r y  
mdkg-dry CA38-002 Nickel 0 0.5 38.00 60 14.9 1 40900.00 40900.00 20400.00 - 

BZ39-021 Nickel 0.5 1 64.20 60 62.21 40900.00 20400.00 - wk@Y 
BZ38-009 Nickel 0 0 5  4 1 .OO 60 14.9 1 40900.00 40900.00 20400.00 - mdkg-dry 
BZ38-AO8 Nickel 0 0.5 50.00 60 14.9 1 40900.00 20400.00 - mdkg-dry 
BZ38-005 Nickel 0 0 5  35.00 60 14.91 

40900.00 20400.00 - mdkg-dry BZ38-002 Nickel 0 0.5 33.00 
~ d k g - d r y  BZ38-003 Nickel 0 0.5 30.00 60 14.9 1 40900.00 40900.00 20400.00 - 

BZ38-004 Nickel 0 0.5 3 1 .OO 60 14.91 40900.00 40900.00 20400.00 - mdkg-dry 
mdkg-dry CA39-012 Nickel 0 0.4 36.00 60 14.9 I 40900.00 40900.00 20400.00 - 

40900.00 

40900.00 
5 1 .OO 60 14.9 1 40900.00 40900.00 20400.00 - 

37.00 60 14.91 40900.00 40900.00 20400.00 - 
32.00 60 14.91 40900.00 40900.00 20400.00 - 

CA38-004 Nickel 0 0.5 
CA38-003 Nickel 0 0.5 49.00 60 14.91 
CA38-001 Nickel 0 0.5 
CA39-002 Nickel 0 0.5 
CA39-005 Nickel 0 0.5 30.00 60 
CA39-008 Nickel 0 0.5 35.00 60 
CA39-011 Nickel 

40900.00 40900.00 

14.91 40900.00 
14.91 40900.00 

0 0.5 33.00 60 14.9 1 40900.00 40900.00 20400.00 - 
40900.00 

40900.00 BZ38-013 Nickel 0 0.5 38.00 
BZ38-012 Nickel 0 0.5 36.00- 60 14.91 40900.00 

~~ 

- rngjkg-dry 20400.00 40900.00 

40900.00 

40900.00 
40900.00 40900.00 20400.00 - mg/kg-dry 

60 14.9 1 40900.00 
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mg/kg-dry 
ug/kg 
ug/kg 
u g h  
ug/kg 
U g k  
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
u g h  
ug/kg 
ug/kg 
udkg 
ug/kg 
ug/kg 
ug/kg 
ugncg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

14.91 40900.00 40900.00 20400.00 - 
6 1300000.00 61300000.00 22 100000.00 - 

NA 6 1300000.00 6 1300000.00 22 100000.00 - 
42 NA 6 1300000.00 6 1300000.00 22100000.00 - 

64.00 43 NA 6 1300000.00 61 300000.00 22100000.00 - 
42 NA 6 1300000.00 6 1300000.00 22 100000.00 - 

I 10.00 42 NA 6 1300000.00 61 300000.00 22100000.00 - 
41 NA 6 1300000.00 6 1300000.00 22 100000.00 - 
41 NA 6 1300000.00 6 1300000.00 22 100000.00 - 

6 1300000.00 6 1300000.00 22 100000.00 - 
NA 6 1300000.00 6 1300000.00 22 100000.00 - 

41 NA 6 1300000.00 61300000.00 22100000.00 - 
100.00 41 NA 6 1300000.00 61300000.00 22100000.00 - 

41 NA 61300000.00 61300000.00 22 100000.00 - 
0.5 140.00 42 NA 61300000.00 6 1300000.00 22100000.00 - 

84.00 42 NA 6 1300000.00 6 1300000.00 22100000.00 - 
85.00 41 NA 61300000.00 6 1300000.00 22 100000.00 - 
110.00 41 NA 6 1300000.00 6 1300000.00 22 100000.00 - 

0.5 410.00 41 NA 61300000.00 6 1300000.00 22100000.00 - 
0.5 170.00 41 NA 6 1300000.00 61 300000.00 22 100000.00 - 

300.00 42 NA 3970301 14.59 3970301. I5 22 100000.00 - 
72.00 42 NA 6 1300000.00 61300000.00 22 100000.00 - 

NA 6 1300000.00 6 1300000.00 22100000.00 - 
0.5 1 190.00 42 NA 3970301 14.59 3970301 .I5 22 100000.00 - 

770.00 42 NA 3970301 14.59 3970301.15 22 100000.00 - 

BZ39-025 Nickel 0 0.5 32.00 60 
BZ38-007 Pyrene 0 0.5 640.00 43 NA 
CA38-005 Pyrene 0 0.5 190.00 42 
BZ39-008 Pyrene 0 0.5 44.00 
BZ39-0 1 1 Pyrene 0 0.5 
BZ39-018 Pyrene 0 0.5 240.00 
BZ39-006 Pyrene 0 0.5 
BZ39-016 Pyrene 0 0.5 220.00 
BZ39-017 Pyrene 0 0.5 160.00 
CA38-001 Pyrene 0 0.5 140.00 42 NA 
CA38-003 Pyrene 0 0.5 150.00 41 
CA38-004 Pyrene 0 0.5 120.00 
CA38-006 Pyrene 0 0.5 
CA39-004 Pyrene 0 0.5 78.00 
CA39-007 Pyrene 0 
CA39-002 Pyrene 0 0.5 
CA39-005 Pyrene 0 0.5 
CA39-011 Pyrene 0 0.5 
BZ38-008 Pyrene 0 
BZ38-009 Pyrene 0 
BZ38-0 1 1 Pyrene 0.5 1 
BZ38-0 12 Pyrene 0 0.5 
BZ38-013 Pyrene 0 0.5 180.00 42 
BZ39-02 1 Pyrene 
BZ39-022 Pyrene 0.5 1 
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mdkg-dry CA39-010 Strontium 0 0.5 190.00 
mglkg-dry CA38-006 Strontium 0 0.5 180.00 250 
mdkg-dry CA38-004 Strontium 

CA38-003 Strontium . O  0.5 230.00 250 48.94 1000000.00 1000000.00 613000.00 - mdkg-dry 
m g k  CA38-001 Strontium 0 

mdkg-dry CA39-002 Strontium 0 
mg/kg-dry CA39-005 Strontium 0 0.5 200.00 250 48.94 1000000.00 ' 1000000.00 

mdkg-dry CA39-008 Strontium 
mglkg-dry CA39-011 Strontium 0 0.5 
mdkg-dry CA39-001 Strontium 0 
mdkg-dry BZ38-013 Strontium 
mdkg-dry BZ38-012 Strontium 0 0.5 220.00 250 48.94 1000000.00 1000000.00 

W k - d r y  CA38-000 Strontium 
mg/kg-dry 1000000.00 CA38-002 Strontium 0 0.5 200.00 250 48.94 

mdkg-dry BZ38-009 Strontium 0 0.5 252.00 250 48.94 1000000.00--- 1000000.00 613000.00 

mgn<g-dry 
mdkg-dry BZ38-006 Strontium 0 0.5 240.00 250 48.94 1000000.00 1000000.00 6 13000.00 - 
mdkg-dry BZ38-005 Strontium 0 0.5 210.00 250 48.94 1000000.00 1000000.00 6 13000.00 
m g k - d r y  61 3000.00 BZ38-002 Strontium 0 0.5 130.00 250 48.94 1000000.00 1000000.00 

mglkkdry BZ38-003 Strontium 0 0.5 170.00 250 48.94 1000000.00 1000000.00 6 13000.00 - 
W d k d r y  BZ38-004 Strontium 0 0.5 180.00 250 48.94 1000000.00 1000000.00 6 13000.00 - 
mdkg-dry CA39-012 Strontium 0 0.4 279.00 250 48.94 1000000.00 1000000.00 613000.00 - 
mdkg-dry 61 3000.00 CA39-013 Strontium 0 0.5 180.00 250 

BZ39-024 Strontium 0 0.5 270.00 250 48.94 1000000.00 1000000.00 - mglkg-dry 6 13000.00 
BZ39-025 , Strontium 0 0.5 391.00 250 48.94 1000000.00 ' 1000000.00 - mglkg-dry 61 3000.00 

250 48.94 1000000.00 1000000.00 61 3000.00 - 
48.94 1000000.00 1000000.00 613000.00 - 

0 0.5 220.00 250 48.94 1000000.00 1000000.00 613000.00 - 

0.5 250.00 250 48.94 1000000.00 1000000.00 6 13000.00 - 
0.5 264.00 250 48.94 1000000.00 1000000.00 6 13000.00 - 

0 0.5 210.00 250 48.94 1000000.00 1000000.00 61 3000.00 - 
170.00 250 48.94 1000000.00 1000000.00 6 13000.00 - 

0.5 358.00 250 48.94 1000000.00 1000000.00 613000.00 - 
0 0.5 210.00 250 48.94 1000000.00 1000000.00 6 13000.00 - 

0 0.5 190.00 250 48.94 1000000.00 1000000.00 61 3000.00 - 

BZ38-AO8 Strontium 0 0.5 210.00 250 48.94 l000000.00 1000000.00 613000.00 - 

- 61 3000.00 

- 6 13000.00 

613000.00 - - ~~~ ~- ~ ~~ 

1000000.00 
~ ~~~ - 

- 
- 

- 48.94 1000000.00 1000000.00 

BZ39-024 Tetrachloroethene 0.5 2.5 9.25 5.3 NA 3 150.98 31.51 6 15000.00 37,500 udkg  

0 
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BZ39-006 
BZ39-016 
BZ39-016 
BZ39-007 
8239-007 
CA39-004 
CA39-004 
CA39-007 
CA39-007 

IHSS Group 600-2 Wildlife Refuge WorkerLEcological Receptor Action Level Comparison Table of Results Greater than Background Mean 
Plus Two Standard Deviations or Detection/Rer>ortine Limit 

Uranium-234 0.5 2.5 5.73 8 1.49 506.00 103.00 300.00 1800 pCiIg 
Uranium-234 0 0.5 3.89 8 2.00 506.00 103.00 , 300.00 1800 pCiIg 
Uranium-234 0.5 2.5 5.00 8 1.49 506.00 103.00 300.00 1800 pc11g 
Uranium-234 0 0.5 3.74 8 2.00 506.00 103.00 300.00 1800 pc11g 
Uranium-234 0.5 2.5 3.99 8 1.49 506.00 103.00 300.00 1800 pCi/g 
Uranium-234 0 0.5 5.24 8 2.00 506.00 103.00 300.00 1800 pCiIg 
Uranium-234 0.5 2 2.35 8 1.49 506.00 103.00 300.00 1800 pCiIg 
Uranium-234 0 0.5 3.43 8 2.00 506.00 103.00 300.00 1800 ' pCiIg 
Uranium-234 0.5 2 . 5 .  5.27 8 1.49 506.00 103.00 300.00 1800 pCiIg 
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BZ3 9-007 Uranium-23 5 0.5 2.5 0.23 1 0.12 1 13.00 24.00 8.00 1900 pCi/g 
CA3 9-004 Uranium-23 5 0 0.5 0.14 1 0.09 1 13.00 24.00 8.00 1900 pCi/g 
CA39-004 Uranium-235 0.5 2 0.2 1 1 0.12 1 13.00 24.00 8.00 1900 pCi/g 
CA39-007 Uranium-235 0 0.5 0.18 1 0.09 1 13.00 24.00 8.00 1900 pCilg 
CA39-010 Uranium-235 0 0.5 0.23 1 0.09 113.00 24.00 8.00 1900 pCi/g 
CA39-010 Uranium-235 0.5 2.5 . 0.26 1 0.12 1 13.00 24.00 8.00 1900 pCi/g 
CA3 8-006 Uranium-23 5 0 0.5 0.17 1 -  0.09 113.00 24.00 8.00 1900 pCi/g 
CA38-006 Uranium-235 0.5 2.5 0.14 1 0.12 1 13.00 24.00 8.00 1900 pCi/g 
CA38-004 Uranium-235 0 0.5 0.3 1 1 0.09 1 13.00 24.00 8.00 1900 pCi/g 
CA38-004 Uranium-235 0.5 2.5 0.25 1 0.12 113.00 24.00 8.00 1900 pCi/g 
CA38-003 Uranium-235 - 0  0.5 , 0.30 1 0.09 113.00 24.00 8.00 1900 . pCi/g 
CA38-003 Uranium-235 0.5 2.5 0.42 1 0.12 113.00 24.00 8.00 1900 pCi/g 
CA38-001 Uranium-235 0 0.5 0.21 1 0.09 113.00 24.00 8.00 1900. pCilg 
CA39-002 Uranium-235 ' 0  0.5 0.30 1 0.09 113.00 24.00 1900 pCi/g 8.00 
CA39-002 Uranium-235 0.5 2.5 ' 0.20 1 0.12 113.00 24.00 8.00- I900 pCi/g-dry 
CA39-005 Uranium-235 0 0.5 0.26 1 0.09 113.00 24.00 8.00 1900 pCi/g 
CA39-005 Uranium-235 0.5 2.5. 0.21 1 0.12 113.00 24.00 8.00 1900 pCi/g 
CA39-008 Uranium-235 0 0.5 0.19 I 0.09 1-1 3.00 24.00 8.00 1900 pCi/g 
CA39-008 Uranium-235 0.5 2.5 0.25 1 0.12 113.00 24.00 8.00 1900 pCi/g 
CA39-011 Uranium-235 0 0.5 0.22 1 0.09 113.00 24.00 8.00 1900 pCi/g 
CA39-011 Uranium-235 0.5 2.5 0.32 1 0.12 113.00 24.00 8.00 1900 pCi/g 
CA39-001 Uranium-235 0 0.5 0.20 1 0.09 1 13.00 24.00 8.00 1900 pCi/g-dry 
CA39-001 Uranium-235 0.5 2.5 0.30. 1 0.12. 113.00 24.00 8.00 1900 pCi/g-dry 
BZ38-013 Uranium-235 0 0.5 . 0.30 1 0.09 1 13.00 24.00 8.00 1900 pCi/g 
BZ38-013 Uranium-235 0.5 2.5 0.33 1 0.12 113.00 24.00 8.00 1900 pCi/g 
BZ38-012 Uranium-235 0 0.5 0.23 1 0:09 ' 113.00 24.00 8.00 1900 pCi/g 

~~ ~ ~~~ ~ 
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CA39-0 13 Uranium-235 0 0.5 0.20 1 0.09 1 13.00 24.00 8.00 1900 pCi/g-dry 
CA39-013 Uranium-235 0.5 0.8 0.20 1 0.12 113.00 24.00 8.00 1900 pCi/g-dry 

0.21 1 0.09 1 13.00 24.00 8.00 1900 pCi/g-dry BZ3 9-024 Uranium-23 5 0 0.5 
1 0.09 113.00 24.00 8.00 1900 pCi/g-dry BZ3 9-025 Uranium-23 5 0 0.5 0.20 

BZ39-008 Uranium-238 0.5 2.5 5.67 8 1.49 506.00 103.00 351.00 1600 pCi/g 
BZ39-011 Uranium-238 0 0.5 4.29 8 2.00 506.00 103.00 351.00 1600 pCi/g 
BZ39-011 Uranium-238 0.5 2.5 3.59 8 1.49 506.00 103.00 351.00 1600 pCi/g 
CA39-003 Uranium-238 0 0.5 2.34 8 2.00 506.00 103.00 351.00 1600 pCi/g 
CA39-003 Uranium-238 0.5 2.5 3.63 8 1.49 506.00 103.00 35 1 .OO 1600 pc11g 
CA38-005 Uranium-238 0.5 2.5 3.72 8 1.49 506.00 103.00 351.00 I600 pCilg 
BZ39-018 Uranium-238 0 0.5 4.86 8 2.00 506.00 103.00 351.00 1600 pc11g 
BZ39-0 18 Uranium-238 0.5 2.5 3.51 8 1.49 506.00 103.00. 351.00 1600 pCi/g 
BZ39-009 Uranium-238 0 0.5 6.39 8 2.00 506.00 103.00 351.00 1600 pCi/g 
BZ39-009 Uranium-238 0.5 2.5 4.18 8 1.49 506.00 103.00 351.00 1600 pCi/g 
BZ39-014 Uranium-238 0 0.5 3.81 8 2.00 506.00 103.00 351.00 1600 pCilg 
BZ39-0 14 Uranium-238 0.5 2.5 4.34 8 1.49 506.00 103.00 351.00 1600 pCi/g 
BZ38-007 Uranium-238 0 0.5 3.21 8 2.00 506.00 103.00 351.00 1600 pCi/g 
BZ38-007 Uranium-238 0.5 2.5 6.00 8 1.49 506.00 103.00 35 1 .OO 1600 pCi/g 
BZ39-017 Uranium-238 0 0 5  3.78 8 2.00 506.00 103.00 351.00 1600 pCi/g 
BZ39-0 17 Uranium-238 0.5 2.5 3.65 8 1.49 506.00 103.00 '351.00 1600 pCi/g 
BZ39-010 Uranium-238 0 0.5 3.07 8 2.00 506.00 103.00 35 1 .OO 1600 pCi/g 
BZ39-010 Uranium-238 0.5 2.5 5.63 8 1.49 506.00 103.00 351.00 1600 pc11g 
BZ39-013 Uranium-238 0 0.5 3.77 8 2.00 506.00 103.00 351.00 1600 pCi/g 
BZ39-0 13 Uranium-238 0.5 2.5 3.44 8 1.49 506.00 103.00 351.00 1600 pCi/g 
BZ39-006 Uranium-238 0 0.5 5.36 8 2.00 506.00 103.00 351.00 1600 pCi/g 
BZ39-006 Uranium-238 0.5 2.5 5.73 8 1.49 506.00 103.00 351.00 1600 pCi/g 

- 
Plus Two Standard Deviations or DetectionlReporting Limit 

A-26 



0 0 -4 
c3 

d l e o u t  Reportfor IHSS Group 600-2 

BZ39-016 Uranium-238 0.5 2.5 5.00 8 1.49 506.00 103.00 351.00 1600 pci1g 
BZ39-007 Uranium-238 0 0.5 3.74 8 2.00 506.00 I03 .OO 351.00 I600 pCilg 
BZ39-007 Uranium-238 0.5 2.5 3.99 8 1.49 506.00 103.00 351.00 1600 pCi/g 
CA39-004 Uranium-238 0 0.5 5.24 8 2.00 506.00 103.00 35 1 .OO 1600 pc11g 
CA39-004 Uranium-238 0.5 2 2.35 8 1.49 506.00 103.00 351.00 1600 pCilg 
CA39-007 Uranium-238 0 0.5 3.43 8 2.00 506.00 103.00 351.00 1600 pCi/g 
CA39-007 Uranium-238 0.5 2.5 5.27 8 1.49 506.00 103.00 351.00 1600 pCi/g 
CA39-010 Uranium-238 0 0.5 4.29 8 2.00 506.00 103.00 351.00 1600 pc11g 
CA39-010 Uranium-238 0.5 2.5 2.48 8 1.49 506.00 103.00 351.00 1600 pc11g 
CA38-006 Uranium-238 0 0.5 3.18 8 2.00 506.00 103.00 351.00 I600 pc11g 
CA38-006 Uranium-238 0.5 2.5 2.09 8 1.49 506.00 103.00 35 1 .OO 1600 pCi/g 
CA38-004 Uranium-238 0 0.5 4.52 8 2.00 506.00 103.00 351.00 1600 pc11g 
CA3 8-004 Uranium-23 8 0.5 2.5 3.16 8 1.49 506.00 103.00 351.00 1600 pc11g 
CA38-003 Uranium-238 0 0.5 3.96 8 2.00 506.00 351.00 1600 pCiIg 103.00 
CA38-003 Uranium-238 0.5 2.5 4.46 8 1.49 506.00 103.00 351.00-- 1600 pc11g 
CA3 8-00 1 Uranium-238 0 0.5 3.71 8 2.00 506.00 103.00 35 1 .OO 1600 pCi/g 
CA38-001 Uranium-238 0.5 2.5 3.13 8 1.49 506.00 103.00 35 1 .OO 1600 pCiIg 
CA39-005 Uranium-238 0 0.5 3.79 8 2.00 506.00 103.00 351.00 1600 pc11g 
CA39-005 Uranium-238 , O S  2.5 3.23 8 1.49 506.00 103.00 35 1 .OO 1600 pCi/g 
CA39-008 Uranium-238 0.5 2.5 3.68 8 1.49 506.00 103.00 35 1 .OO 1600 pCi/g 
CA39-011 Uranium-238 0 0.5 2.59 8 2.00 506.00 103.00 351.00 1600 pc11g 
CA39-011 Uranium-238 0.5 2.5 4.12 8 1.49 506.00 103.00 35 1 .OO 1600 pc11g 
BZ38-013 Uranium-238 0 0.5 4.52 8 2.00 506.00 103.00 351.00 1600 pc11g 
BZ38-013 Uranium-238 0.5 2.5 4.01 ' 8 1.49 506.00 103.00 351.00 1600 pc11g 
BZ38-012 Uranium-238 0 0.5 5.34 8 2.00 506.00 103.00 351.00 1600 pCilg 
BZ3 8-0 12 Uranium-238 0.5 2.5 2.17 8 1.49 506.00 103.00 35 1 .OO 1600 pc11g 

~ ____ ~ ~~ ~~ ~ 
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CA38-002 Uranium-238 0 0.5 3.49 8 2.00 506.00 103.00 35 1 .OO 1600 pCi/g 
CA38-002 Uranium-238 0.5 2.5 4.74 8 1.49 506.00 103 00 35 1 .OO 1600 pCiIg 
BZ38-002 Uranium-238 0 0.5 6.38 8 2.00 506.00 103.00 351.00 1600 pCi/g 
BZ38-002 Uranium-238 0.5 2.5 3.85 8 1.49 506.00 103.00 351.00 1600 pCi/g 

BZ39-008 Vanadium 0 0.5 100.00 100 45.59 14300.00 14300.00 7 150.00 433 mg/kg-dry 
BZ39-011 Vanadium 0 0.5 1 18.00 100 45.59 14300.00 14300.00 7 150.00 433 mg/kg-dry 

BZ39-032 Vandium 0 0.5 45.90 0.25 45.59 14300.00 14300.00 7150.00 433 mdkg 

BZ39-0 18 Vanadium 0 0.5 69.40 100 45.59 14300.00 7150.00 433 mdkg-dry 
BZ39-009 Vanadium 0 0.5 134.00 100 45.59 14300.00 14300.00 7 150.00 433 mgfl<g-dry 

BZ38-007 Vanadium 0 0.5 100.00 100 45.59 14300.00 14300.00 7 150.00 433 mdkg-dry 

BZ39-010 Vanadium 0 0.5 125.00 100 45.59 14300.00 14300.00 7150.00 433 mdkg-dry 

14300.00 

BZ39-0 14 Vanadium 0 0.5 I 15.00 100 45.59 14300.00 14300.00 71 50.00 433 mg/kg-dry 

BZ39-017 Vanadium 0 0.5 108.00 100 45.59 14300.00 14300.00 7 150.00 433 mglkg-dry 

BZ39-0 13 Vanadium 0 0.5 I 1 4 . 0 ~  100 45.59 14300.00 14300.00 7150.00 433 mglkg-dry 
BZ39-006 Vanadium 0 0.5 63.00 100 45.59 14300.00 14300.00 7150.00 433 mg/kg-dry 

BZ39-007 Vanadium 0 0.5 91.00 100 45.59 14300.00 14300.00 7150.00 433 mglkg-dry 
CA39-004 Vanadium 0 0.5 70.00 100 45.59 14300.00 14300.00 7150.00 433 mg/kg-dry 

CA39-010 Vanadium 0 0.5 106.00 100 45.59 14300.00 14300.00 7150.00 433 mg/kg-dry 
CA38-006 Vanadium 0 0.5 132.00 100 45.59 14300.00 14300.00 7 150.00 433 mg/kg-dry 
CA38-004 Vanadium 0 0.5 74.00 100 45.59 14300.00 14300.00 7 150.00 433 mglkg-dry 
CA38-003 Vanadium 0 0.5 93.00 100 45.59 14300.00 14300.00 7 150.00 433 mglkg-dry 

BZ39-016 Vanadium 0 0.5 61 .OO 100 45.59 14300.00 14300.00 7 150.00 433 mdkg-dry 

CA39-007 Vanadium 0 0.5 99.00 100 45.59 14300.00 7150.00 433 mdkg-dry 14300.00 

CA38-001 Vanadium 0 0.5 75.00 100 45.59 14300.00 14300.00 7 150.00 433 mdkg 
CA39-002 Vanadium 0 0.5 81.00 100 45.59 14300.00 7 150.00 433 w k - d r y  14300.00 
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CA39-008 Vanadium 0 0.5 57.00 100 45.59 14300.00 14300.00 7 150.00 433 mdkg-dry 
CA39-011 Vanadium 0 0.5 77.00 100 45.59 14300.00 7 150.00 433 mdkg-dry 

BZ38-013 Vanadium 0 0.5 96.00 100 45.59 14300.00 14300.00 71 50.00 43 3 mdkg-dry 
BZ38-012 Vanadium 0 0.5 77.00 100 45.59 14300.00 14300.00 7 150.00 433 Wkg-dry 
CA38-000 Vanadium 0 0.5 103.00 100 45.59 14300.00 14300.00 7150.00 433 mglkg-dry 

mglkg-dry CA38-002 Vanadium 0 0.5 75.00 100 45.59 14300.00 14300.00 7 150.00 433 
BZ38-010 Vanadium 0.5 1 168.00 100 88.49 14300.00 14300.00 7150.00 433 mdkg-dry 

mg/kg-dry ' BZ38-011 Vanadium 0.5 1 297.00 100 88.49 14300.00 14300.00 7 150.00 433 
BZ39-020 Vanadium 0.5 1 27 1 .OO 100 88.49 14300.00 14300.00 7150.00 433 mglkg-dry 
BZ39-021 Vanadium 0.5 I 287.00 100 88.49 14300.00 14300.00 7 150.00 433 mglkg-dry 
BZ39-022 Vanadium 0.5 1 165.00 100 88.49 14300.00 14300.00 7 150.00 433 mdkg-dry 
BZ38-009 Vanadium 0 0.5 106.00 100 45.59 14300.00 14300.00 7 150.00 433 mdkg-dry 
BZ38-AO8 Vanadium 0 0.5 92.00 100 45.59 14300.00 14300.00 7 150.00 433 mdkg-dry 
BZ38-005 Vanadium 0 0.5 87.00 100 45.59 14300.00 14300.00 ~~ 7 150.00 433 mglkg-dry 
BZ38-002 Vanadium 0 0.5 106.00 100 45.59 14300.00 14300.00 7150.00 433 mglkg-dry 

mg/kg-dry BZ38-003 Vanadium 0 0.5 97.00 100 45.59 14300.00 14300.00 7 150.00 433 
BZ38-004 Vanadium 0 0.5 104.00 100 45.59 14300.00 14300.00 7 150.00 433 mg/kg-dry 
CA39-012 Vanadium 0 0.4 74.00 100 45.59 14300.00 14300.00 7150.00 433 mdkg-dry 
CA39-013 Vanadium 0 0.5 1 18.00 100 45.59 14300.00 14300.00 7 150.00 433 mdkg-dry 
BZ39-024 Vanadium 0 0.5 140.00 100 45.59 14300.00 14300.00 71 50.00 433 mdkg-dry 
BZ39-025 Vanadium 0 0.5 76.00 100 45.59 14300.00 14300.00 7 150.00 433 mdkg-dry 
BZ39-029 Zinc 
BZ39-03 1 Zinc 0 0.5 161.00 0.22 
BZ39-032 Zinc 0 0.5 110.00 0.21 
BZ39-008 Zinc 

14300.00 
0 0.5 47.00 100 45.59 14300.00 . 14300.00 mg/kg-dry 433 71 50.00 CA39-001 Vanadium 

mdkg 
mdkg 
mdkg 

mdkg-dry 

- 0  0.5 76.40 0.22 73.76 6 13000.00 613000.00 307000.00 - 
73.76 6 13000.00 613000.00 307000.00 - 
73.76 613000.00 6 13000.00 307000.00 - 

0 0.5 150.00 300 73.76 613000.00 61 3000.00 307000.00 - 

0 
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n-u$g-dry 307000.00 - 'BZ39-009 Zinc 0 0.5 120.00 300 73.76 613000.00 613000.00 

mdkg-dry 307000.00 - BZ39-014 Zinc 0 0.5 190.00 300 73.76 6 13000.00 613000.00 
BZ38-007 Zinc 0 0.5 130.00 300 73.76 61 3000.00 613000.00 - mglkg-dry 307000.00 

mdkg-dry 8239-017 Zinc 0 0.5 220.00 300 73.76 613000.00 61 3000.00 307000.00 
WJkg-dry 307000.00 BZ39-0 I O  Zinc 0 0.5 130.00 300 73.76 61 3000.00 6 13000.00 

BZ39-013 Zinc 0 0.5 130.00 300 73.76 613000.00 
mglkg-dry BZ39-006 Zinc 
mdkg-dry BZ39-016 Zinc 0 0.5 140.00 300 73.76 613000.00 
wdkg-dry BZ39-007 Zinc 0 0.5 170.00 300 
mdkg-dry CA39-004 Zinc 0 
~ d k g - d r y  CA39-007 Zinc 0 0.5 280.00 300 73.76 613000.00 613000.00 307000.00 

CA39-010 Zinc 0 0.5 180.00 300 73.76 6 13000.00 6 13000.00 307000.00 - mglkg-dry 
mdkg-dry CA38-006 Zinc 
rndkg-dry CA38-004 Zinc 0 0.5 1 10.00 300 73.76 6 13000.00 6 13000.00 307000.00 

CA38-003 Zinc 0 0.5 150.00 3 00 73.76 6 13000.00 6 13000.00 3 0 7 0 ~  - mg/kg-d@ 

r n g k  CA38-001 Zinc 0 0.5 120.00 300 73.76 613000.00 613000.00 307000.00 - 
mdkg-dry 307000.00 - CA39-002 Zinc 0 0.5 130.00 3 00 73.76 6 13000.00 6 13000.00 

CA39-005 Zinc 0 0.5 98.00 300 73.76 6 13000.00 613000.00 307000.00 - mglkg-dry 

W@g-dry 307000.00 CA39-008 Zinc 0 0.5 437.00 3 00 73.76 613000.00 613000.00 

mdkg-dry 307000.00 - CA39-011 Zinc 0 0.5 550.00 300 73.76 6 13000.00 613000.00 

mdkg-dry 613000.00 307000.00 - CA39-001 Zinc 0 0.5 160.00 300 73.76 6 13000.00 
mglkg-dry 307000.00 - BZ38-013 Zinc 0 0.5 1 10.00 300 73.76 613000.00 613000.00 

mdkg-dry 61 3000.00 307000.00 - BZ38-012 Zinc 0 0.5 1 10.00 300 73.76 613000.00 
CA38-000 Zinc 0 0.5 110.00 300 73.76 613000.00 61 3000.00 307000.00 - mglkg-dry 

mdkg-dry CA38-002 . Zinc 0 0.5 100.00 3 00 73.76 613000.00 61 3000.00 307000.00 - 

Wkg-dry  BZ38-0 1 1 Zinc 0.5 1 170.00 300 139.10 6 13000.00 6 13000.00 307000.00 - 

- 
- 

rnglkg-dry 6 13000.00 307000.00 - 
0 0.5 110.00 300 73.76 613000.00 61 3000.00 307000.00 - 

613000.00 307000.00 - 
73.76 6 13000.00 613000.00 307000.00 - 

0.5 170.00 300 73.76 613000.00 61 3000.00 307000.00 - 
- 

0 0.5 96.60 300 73.76 6 13000.00 613000.00 307000.00 - 
- 

~~~ ~ 

- 
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I 

w$%-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 
mglkg-dry 
mdkg-dry 
mdkg-dry 
mdkg-dry 

BZ39-021 Zinc 0.5 1 2 10.00 300 139.10 613000.00 6 13000.00 307000.00 - 
BZ38-009 Zinc 0 0.5 1 10.00 300 73.76 6 13000.00 613000.00 307000.00 - 
BZ38-AO8 Zinc 0 0.5 100.00 300 73.76 613000.00 613000.00 307000.00 - 
BZ38-005 Zinc 0 0.5 1 10.00 300 73.76 6 13000.00 6 13000.00 307000.00 - 
BZ38-003 Zinc 0 0.5 79.00 300 73.76 61 3000.00 613000.00 307000.00 - 
BZ38-004 Zinc 0 0.5 98.00 300 73.76 6 13000.00 6 13000.00 307000.00 - 
CA39-012 Zinc 0 0.4 170.00 300 73.76 61 3000.00 6 13000.00 307000.00 - 
CA39-013 Zinc 0 0.5 180.00 300 73.76 6 13000.00 6 13000.00 307000.00 - 
BZ39-024 Zinc 0 0.5 200.00 300 73.76 613000.00 613000.00 307000.00 - 
(BZ39-025 (Zinc - 1 0 1 0.5 I 230.00 1 300 I 73.76 1 613000.00 1 613000.00 1 307000.00 I I mdkg-dry I 
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Drafl Closeout Report for IHSS Group 600-2 June 2003 

Photograph# 1 
June 14,2002: Looking at T452G located on the northern side of PAC 400-802 
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Draft Closeout Report for IHSS Grow 600-2 June 2003 

PHOTOGRAPH #2 
June 20,2002: Looking east at PAC 400-802 (background) during demolition and removal 
activities. IHSS Group 400-7 demolition and removal activities in the foreground. 
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PHOTOGRAPH #3 
July 1 1 ,  2002: Looking south-southwest at the concrete slabs located on the western side of PAC 400-802. Soil 
samples are being collected from the southern concrete slab. 
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Draft Closeout Report for IHSS Group 600-2 June 2003 

PHOTOGRAPH #4 
July 1 1,2002: Looking southeast at the concrete slabs on the western side of PAC 400-802. 
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Draft Closeout Report for IHSS Group 600-2 June 2003 

PHOTOGRAPH #5 
July 1 1, 2002: Looking west-northwest at the concrete slabs located on the western side of PAC 400-802. Soil 
samples are being collected at the southern concrete slab. 
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Draft Closeout ReDort for IHSS Grout, 600-2 June 2003 

PHOTOGRAPH #6 
June 14,2002: Looking west at the southern concrete slab with T452C of IHSS Group 400-7 in the background. 
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PHOTOGRAPH #7 
July 12,2002: Looking northeast at the hot spot removal of the southern concrete slab at PAC 400-802. 
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PHOTOGRAPH #8 
July 15,2002: Looking easdnortheast at the demolition of the northern concrete slab at PAC 400-802. 

~~ 
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Draft Closeout Report for IHSS Group 600-2 June 2003 

PHOTOGRAPH #9 
July 17,2002: Looking north at the demolition and removal of the concrete slabs on the western side of PAC 400- 
802. 
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PHOTOGRAPH # 10 
August 29,2002: Looking east at PAC 400-802 (background) after the demolition and removal 
activities. IHSS Group 400-7 is located in the foreground. 
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Figure 14 
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Figure 10 
IHSS Group 600-2 

Surface Soil characterization 
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Figure 9 
Surface Soil Characterization 
Results Above Background or 

Detection Limit Collected During 
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Figure 6
IHSS Group 600-2

Subsurface Soil Characterization
Results Above Background or

Detection/Reporting Limits
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Figure 5
IHSS Group 600-2

Surface Soil Characterization
Results Above Background

or Detection/Reporting Limits
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Figure 13
Residual Subsurface Soil
Contamination at IHSS

Group 600-2
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Figure 12
Residual Surface Soil

Contamination at IHSS
Group 600-2
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